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Eliminate waste 
of small vegetables 
with Reel Type 


Peeler-Washer Section 


This Reel Type Peeler- 
Washer Section is specially 
designed for peeling small 
white potatoes, small beets 
and other vegetables too 
small te be handled easily 
in the roller-type peecler. 
Offered as an alternate to 
the rubber roller-equipped 
ion, it climinates waste 
due to the product falling 
between rollers. 

Many processors prefer 


the reel type pecler-washer 
for large vegetables as well 
as small. offers the same 
“apacity and low-cost 
we when con- 
he Plaudler Con- 
1 Peeler. 

Perhaps you can solve 
an impertant production 
problem with this peeler- 
washer section. Cheek the 
coupon teday for further 
information. 


higt 


Gravity Fillers Deoerators 
Vacuum Pans 
Evaporators 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK 
Engineers end Fabricators of Food Processing Equipment 


Piston Fillers 
Steam Peelers 


ds of vegetables per hour 


If you process white potatoes, sweet potatoes, car- 
rots, or other root vegetables, here's a practical way 
to increase production and reduce operating costs. 

You can handle as much as 8,000 pounds per hour 
with the Pfaudler Contour Steam Peeler. In addition, 
you can accurately control the peeling depth, cutting 
wastage and increasing your product yield. And with 
the Pfaudler steam peeler, a smaller trimming line is re- 
quired, which also helps you heepoperating costs down. 

Vegetables are exposed to steam in a revolving 
retort and then conveyed over vari-speed rubber 
rollers which push and gyrate them. Water from high 
pressure jets removes skin. No chemicals or abrasives 
are needed. 

You save on maintenance, too! The ruggedly -built 
pressure chamber is all-welded steel, insulated with 
2-inch cork board and covered with heavy steel sheath- 
ing for long, trouble-free service. Steel-lined peeler 
unit has supporting steel frame with adjustable legs. 

Plan now to speed up your processing operation 
with a Pfaudler Contour Steam Peeler. Mail the 


coupon today for full details. 


THE PFAUDLER CO., Dept. FT-2, Rochester 3, N. Y. 
Please send details on Plaudler 

(C] Contour Steam Peeler 

Reel Type Pecler-Washer Section 

Name 
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Conclusive Tests by Manufacturers 


of a Wide Variety of Products Prove Its Advantages 


no distortion found in any of the products 
~as outlined in the 


As a result of several years of research and 
Study carefully tZ 


development, Felton Chemical Company 
chemists have produced a new coffee flavor ingredients wer st important 
that has revolutionized the use of coffee in Felton contriby by doing 
many products. Candy, ice cream and baked Never before 1 in accom- 
all phases 7 matter are 


goods manufacturers have long been aware 
of the handicaps presented by the lack of 
stability of coffee favor concentrates, and it 


was this problem which Felton tackled 


the products 


No 
yutlined in the 
most important 


first. Literally hundreds of new yaign by doing 
chemicals were isolated in the ed in accom- 
search for proper ingredients, matter are 
products 


and at least fourteen new 
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Write For Samples of This 
Amazing Coffee Flavor 


Tell us about the products in 
which you would like to use 
Felcafé. We will be happy to 
send you directions and liberal 
samples for testing. 


all phases of su mpo 
( 


Stocks Carried. in Principol Cities 


in Flavor, Aroma and Economy 


75 Times Stronger Than Coffee 
Felcafé has been found to be at least 75 times 
stronger than coffee, economy is 
quickly obvious to any manufacturer, Thou- 


and its 


sands of batch tests have been made, not only 
by Felton, but by manufacturers using fla- 
vors, and based on the commercial conditions 
of manufacture in the candy, ice cream, des- 
sert, beverage and extract fields. Felcafé has 


proven its record-breaking economy. 


Will Not Cook or Freeze Out 
Felton’s unusual flavor is non-volatile, and 
its stability eliminates any worry about cook- 
ing off or freezing out. Neither does it oxi- 


dize or become rancid. 


Candy Manufacturers 
Applaud Advantages 
Felcafé retains its full-bodied flavor in Hard 
Candy, Toffee, Caramels, Fudge, Soft Cen- 
ters, Creams and Fondants, Marshmallows, 


Gum, Starch Jellies, Chocolate 


Ideal for Foods and Desserts 
Popular coffee flavor can now be successfully 
applied to Ice Cream, Ices and Sherbets, 
Packaged Ice Cream Mixes, Puddings, Syr- 
Beverage Concentrates, Gelatin, Pie 
Cake 


Fillings, 


ups, 
Toppings, 
Beverages, 


Fillings, Fillings, Icings, 


Sandwich Carbonated 


Extracts 


Versatility of New Flavor 
for Pharmaceuticals 
Coffee as a flavor for pharmaceuticals can 
be a big factor in the success of all kinds of 
products such as Pharmaceuticals, Lozenges, 
Tablets, Cough Syrup, 


Troches, Vitamin 


Elixirs. 


_ 
EMI OMPANY. INC. 


made the difference!* 


Let the MAGNA man show you how 
to cut seasoning costs and increase sales 
by switching to MM&R Spice Essential 
Oils. Or, send a sample of your dress- 


@ Same package, same formula, but 
this sales-conscious salad dressing 
manufacturer converted to MM&R 
Spice Essential Oils. It proved easier 


than using crude spices... banished a 


troublesome bacteria contamination ... 


ing to our Technical Research Labora- 
tories. We'll return it to you — more 


reduced costs. Again, MM&R helped palatable, more salable—at no obliga- 


turn a shelt-warmer into a best seller. tion whatsoever. 


*Details on request, 


AN lagu Mabe Ie WM. 


Dine ONE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 


16 Desbrosses Street, New York 13,N.¥. + 221 North La Salle Street, Chicago 1, Illinois 


ber. 

MM&R 
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News in 1940—production necessity today 


Ones a few years ago, the science of sensi- 
tive, accurate measurement was limited to 
laboratories. But today, this science is 
practiced every day in thousands of indus- 
trial plants by factory men . . . who don’t 
have to be instrument experts. 


Production men wanted to put this science to 
work, for they had long known that many 
processes would function at greater efficiency 
if temperature, pressure and other variables 
could be more accurately maintained. Al- 
though these potential benefits could be 
proved in the laboratory or in pilot plants, 
they could seldom be exploited fully in 
actual production. 


Milestone in measurement 


One of the main reasons was that existing 
industrial methods of measurement were not 
sufficiently accurate, sensitive or fast. In- 
struments with delicate mechanical balanc- 
ing systems suffer inherent limitations . . . 
always require a compromise between sensi- 
tivity and ruggedness . . . and can provide 
only periodic measurements. 


Then, in 1940, the advent of ElectroniK 
instruments swept away these limitations. 
By adopting an entirely new approach— 
electronic continuous balancing—these in- 
struments revolutionized the concepts of 
industrial measurement. They placed labora- 
tory accuracy and sensitivity at the disposal 
of the production man . . . with all the sim- 


plicity and ruggedness demanded by indus- 


trial service .. . plus speed of response never 
before economically practical. 


Proved by years of performance 


In the past thirteen years, thousands of 
plants have discovered almost endless appli- 
cations where the superior performance of 
these instruments helps to improve opera- 
tions. The more they learn about ElectronikK 
instruments, the more they call on them for 
increasingly complex tasks of measurement 
and automatic control. 


Since 1940, the ElectroniK family has grown 
to encompass a host of new indicating, 
recording and controlling models . . . capable 
of measuring scores of different process 
variables . . . equipped with the most ad- 
vanced types of automatic control. In antici- 
pation of the needs of the future, Honeywell's 
intensive development program is bringing 
to readiness even more advanced equipment 
for tomorrow’s process control problems. 


POWER PLANT Electronih instruments ampli- 
fies a millionfold the minute electrical signals from 
thermocouples and other sensing elements. 


A FAMILIAR SIGHT fo thousands of production men, 
scientists and engineers is this strip-chart Elec- 
tronik Recorder, one of a complete family of 
indicating, recording and controlling instruments. 
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COMPLETE SAFETY is the watchword in aseptic canning of whole milk... 
safeguarded by Electronik instruments that control vital temperatures. 


whole milk 


help of ZlerfioniK control 


a whole milk from machine dispensers! This 
isn’t just a dream, but a reality soon to appear on 
the market. And it has been made possible by 
means of a revolutionary canning process which 
utilizes the Martin aseptic filler—in which 
ElectroniK instruments play an essential part. 

A system developed by International Milk Proc- 
essors already applies this technique to canning 
whole milk for overseas shipment, and soon will 
supply canned milk for coin machine dispensers. 
Extremely close control is required at every stage 
of processing, in order to insure thorough steriliza- 
tion. To provide the desired precision and con- 
venience, Honeywell engineers designed a pack- 
aged control system which completely coordinates 


@ REFERENCE DATA: Write for Data Sheet No. 3.2 15-A, “Aseptic Canning Process.” 


Ho 


BROWN 


neywell 


the regulation of preheaters, homogenizers, steril- 
izers and canning equipment. Instrumentation 
includes automatic shutdown and alarm if critical 
temperatures depart from specified values. 


At the forefront of progress in the food industry, 
you'll find Honeywell instruments and engineering 
know-how working hand in hand with forward- 
looking technologists. Our local engineering repre- 
sentative is well qualified to discuss ways to apply 
this experience to your plant’s processes. Call him 
today ... he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4569 Wayne Ave., Philadel- 
phia 44, Penna. 
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Food Technology: An Informal 
Analysis of Its Readership 


(on the basis of a recent survey." Foop TrenNnonocs 
would appear to be a congenial meeting ground for a 
great many professional people with diversified but 
nevertheless associated interests in food science. Food 
chemists, bacteriologists with primary interests in foods, 
fool acceptance scientists, nutritionists, chemical engi 
these and more are 
represented in the subseribership. That Foop Tren 
NOLOGY arrives at the desks of the executive group ts 
over 70% of the 


\pproxi 


neers, food packaging engineers 


made equally manifest by the survey 
subseribers hold) positions of that nature 
mately 40% of the membership —from universities, re 
search foundations, Giovernment laboratories from the 
\tlantic to the Pacific act as consultants in various 


**Mail Survey of Membership, August, 1952." Could, Gletss 
and Benn, Ine. Respondents to the survey numbered about halt 


the membership 


Potal respondents 
Research Foundations, Gavernment Labs, Consultants 


( olleges 
Canning 
Freezing 
( oncentratineg Cevaporating ) 

Cereals Cineludes milling, baking, ete.) 

Dairy Produets 

Meat Meat Products 

Dehydrating 

Brewing and Beverages 

C ontectrons 

Can Manufacturing (and other containers) 
Drugs Chemicals 

Fool Processing Equipment 

Foul Preservatives, [Extracts 

Sugar, Starch, Molasses, Syrup Production 
Preserves, Jellies, Spices, Vinegar 

bats and Oils 

hood Packaging 

Margarine, Salad Dressing, Peanut Butter 
Brokers, lobbers, Suppl rs 

Vitamins, Plant Derivatives, Yeast 

Food Processing Cunspecitied ) 

Fishery Products 

Cocoa and Chocolate Processing 

Retail food Distribution Cand transportation ) 
Service and Maintenances 
Celatine (tood pharmacy, photography) 
Pet Food 
Publishing 
Soaps 
neimeerme 
Perfumes 

Frade Associations 
Not Specie d 
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PECHNOLOGY, 


TABLE 1 
Composition of Food Technology subscriber list as 


FEBRUARY 


1953 


highly specialized fields. In an era of specialism it is 
apparent that Foop TrecuNorocy is filling the need for 
a “pan-technological” medium in the food field. Of 
incidental importance, at least, is the fact that the efforts 
of the budding, as well as the seasoned, author appear 
to be reaching the “inner office,” that is to sav, the 


executive desk 

lo the foregoing facts there should be added another ; 
namely, that the survey shows that our subseribership 
is widely representative of the various commodity fields 
In between the group of 595 persons identified with 
canning technology and the one person engaged in the 
development of perfumes are representatives of some 
twenty-five commodity classes. The exact distribution 
is shown in Table 1, 


Subject Matter Coverage 


lable 1, with its breakdown of the subscriber list, 
immediately suggests another topic—the extent to which 
Koop TrecuNorocy furnishes each of the various groups 
with technical information related to their field of 
specialization 

()n the basis of 450 pages of Foop TrEcn NOLOGY text, 
approximately the number of pages of technical ma 
terial published during 1952, the distribution by fields 
of interest is that shown in Table 2. 
(Continued on page 8) 


based on a mail survey of subscribers 


Indeterminate 
combination 
of the two 


Non-executive 
Position 


Executive 


Total 
Position 


N No % No % No " 
063 100.0 1477 71.6 376 18.2 210 10.2 
R00) 37.8 335 36.2 179 47.6 41.0 
S95 446 0.2 100 26.6 49 23.3 
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IMITATION COCONUT BY FIRMENICH 


gives your products the true and complete flavor of the meat of the coconut 


Your coconut-flavored products enjoy the 

sweetness and freshness of a newly opened coconut 
itself when you fortify them with Coconut Flavor 

by Firmenich. For Firmenich has captured this delicious 
flavor... reconstructed it for you by original research 
... prepared it for you as a precise and potent 

flavor material... of the utmost purity and stability 

... to enhance the appeal of your cake mixes, 
ice-cream, candy, all the foods and confections 


that you flavor with coconut. 


FIRMENICH INC ORPOR 
250 West 18th Street, New York 11 
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Food Technology: An Informal 
Analysis of Its Readership 


(Continued from page 6) 


In arriving at the figures in lable 2 certain anh 
trary judgments have been made. Taken into considera 
tion were (a) the major problem discussed, (b) “he 
purpose of the article—1.e., whether the intent in a given 
case was to report data on a biochemical problem or to 
use such data to point up a food acceptance study——and 
(ce) the procedures involved. It is not maintained that 


TABLE 2 
Distribution of pages by fields of interest 


| Percentage of 


Subject matter Pages total pages 
Biochemistry 99 22 
Food Engineering R3 18 
tacteriology 79 18 
Quality Control 63 14 
Management 40 9 
Food Acceptance 37 8 
Food Economics 31 7 
Food Packaging 18 4 

Totals 450 100 


all who attempt to chart the distribution of subject mat- 
ter in Foop TrenNorocy through 1952 will come up 
with the same figures. It can be said with considerable 
asurance, however, that the distribution falls roughly 
within the pattern apparent in Table 2. 

(of equal interest is the distribution of subject matter 
in terms of commodities. Allocation of pages to the 
various commodity groups is shown in Table 3. 


TABLE 3 
Distribution of pages by commodity groups 


Percentage of 


Products Pages tetal (450) 

bruit 18 
Vegetable 77 17 
Meat Il 
Poultry 31 7 
Fish | 4.5 
Cereal 13 3 
Dairy 4 1 
Confections 9 2 
Yeast 9 2 
Spices 6 1.5 
Non-commodity 150 33 

Totals 450 100 


\s in Table 2, the figures contained in Table 3 are 
rather arbitrarily derived, and different accountants 
could justifiably come up with different patterns of dis 
tribution. In some articles, for example, both fruit 
products and vegetable products may be discussed, and 
determining the precise space given to each leads im 
mediately into imponderables. It seemed expedient, if 
not statistically defensible, to solve such problems by 
splitting the difference. The only alternative technique 
would be to employ the crystal ball—in conjunction with 
the calculus. Again, however, the figures obtained are 
at least roughly representative of the allocation of pages 
to the various commodity groups. 


FOOD TECHNOLOGY, FEBRUARY, 1953 


Concluding Observations 

\ny attempt to relate guid pro quo the subject matter 
distribution of Foop Tecnu to the distribution of 
the various professional groups composing the sub 
scriber list would be suspect at every turn because of 
the primary difficulty of delimiting the interests of any 
one group, For example, almost half of the subscribers 
appear to be identified with the canning or freezing 
industries, and somewhat more than half of the subject 
matter is related to commodities which are most com 
monly either canned or frozen (fruit, vegetables, meat, 
poultry, fish). This appears to be a fortuitous adjust 
ment of subject matter to professional interest, but of 
course the situation is only relatively thus neat. Not all 
of the articles deal with processing problems for one 
thing, and for another many other groups besides those 
mentioned-—for example, the executive group generally 

would have a distinct interest in this subject matter 
Perhaps, pending more extensive analysis, the chief con 
clusion to be drawn from these tables is that our subject 
matter is diversified, that it is reasonably well adjusted 
to the varied professional fields represented by our 
readership, and that Foop Norocy can be regarded 
as an effective medium for integrating the diverse tech 
nological advances being made by the food industries 
and by public and private research and development 
organizations over America and abroad. M.S. P 


Regional Section News 
CHICAGO SECTION 


The December meeting was set aside as a 
Night.” We were glad to see so many ladies present 
The program consisted of an interesting as well as in 
formative discussion and demonstration on the “Art 
of Carving” by Paul Goeser. He first discussed the 
sometimes difficult situation between host and hostess 
concerning various phases of carving for a dinner party 
such as, shall the carving be done in the kitchen, and 
can the host stand at the table during carving. This 
was followed by discussion of the art and then a demon 
stration on actual products including baked ham, beet 
roast, T-bone steak and turkey. The subject was very 
In the future we should have less diff 


“Ladies’ 


ably covered 
culty in demonstrating our own ability. 

Mr. Goeser was born in Burlington, Lowa re 
ceived his B.S. and M.S. degrees from Lowa State Col 
lege. After one year of teaching he spent 12 years in 
meat lecture demonstration work throughout the United 
States for the National Livestock and Meat Board 
During World War II he helped develop the meat 
training program for the Armed Forces. At the present 
time Mr. Goeser is in charge of the Fresh Meats Re 
search Division of Swift and Company's Research 
Laboratories 

The results of the election of officers were reported by 
the Chairman of the Tellers Committee as follows: 

Chairman— George E. Brissey, Swift and Co, 

Vice-Chairman and Section Councilor—Stanley F. Brocking- 

ton, Quaker Oats Co. 

Secretary—Lloyd E, Slater, Food Engineering 
(Continued on page 10) 
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Experts agree... 


Fine foods are a matter of 


“se STANGE SEASONINGS 


WM. J. STANGE CO. 
CHICAGO 172, ILL. OAKLAND 21, CALIF. 
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Peppercream is the ultimate in pepper seasoning . . . for Peppercream is pepper . . . 
the 100% flavor extraction of black pepper... yet as nina as white pepper! 
Peppercream will put a controlled pepper “punch” in your food mol cee 
Sausage Products ... Canned Meats ... Catsup . .. Chili Sauce... Soups . .. May- 
onnaise ... Salad Dressing... Any Seasoned Food Product. 

Small wonder Peppercream has earned a solid acceptance from the nation’s top 
food concerns. Last year again, more than 1,000,000,000 pounds of America’s fine 
foods contained Peppercream. 

Stange can show you why—from a flavor and cost standpoint—Peppercream . . . 
either individually or as a foundation for your spicing formula ...can solve your 


pepper problem. 


STANGE SEASONINGS 


SINCE 1904 + SILENT PARTNERS IN FAMOUS FOODS 


WM. J. STANGE CO. CHICAGO 172, ILL. OAKLAND 21, CALIF. 
In Canada: Stange-Pemberton, Ltd. New Toronto, Ont. 
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ince they tasted the first Cherry Flavor, 
Back there in 100 A. D. 


Likely none’s tasted finer than Norda; 


Norda’s what Cherry Flavor should be. 


Norda Cherry Flavor belongs to a famous family 


of flavors. All Norda Flavors are fine. 


They have to be quality flavors. They must meet Norda 


standards. Norda skills are responsible for them. 


For instance, you will notice, in Norda Cherry Flavor 
both genuine and imitation—how true-to-taste 

the Cherry is, what a rich, concentrated body it 

has. how wonderfully it duplicates the character of 

the fresh fruit itself. It makes most appealing products. 


Norda Flavors are economical. Use them to improve Norda 


your products and increase your profits. Send ESSENTIAL OIL AND CHEMICAL COMPANY, INC. 


for generous free samples today. 601 West 26th Street, New York 1, N. Y. 


Use “A Favorite to Flavor It?.. A Norda Flavor 
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Regional Section News 


(Continued from page 8) 


Treasurer W. Hopkins, Armour & Co 

Executive Committee 1953-54--Ed Schoenfeld, Wm. J 

Al Edgar, Wilson & Co., In 

Section Councilors 1953-54--R. J. Cohee, Corn Products 
Sales; Dorothy Ann Huber, Q. M. Food and Container 


Stange Co.; 


DIXIE SECTION 
The January meeting was held at the Atlanta Paper 
Company's plant, one of the South's largest manufac 
turers of corrugated boxes, folding cartons, bottle car 
ners and many other items. After a tour of the plant 
dinner was served in the plant cafeteria. Mr. Norman 5. 
Quartermaster Food and Container Institute, 


was the speaker 
MARYLAND SECTION 


The Annual Meeting and Ladies’ Night of the Mary 
land Section, IFT, was held Friday, December 12, at 
the Llotel Statford, Baltimore, Md. According to cus 
tom, the Annual Address was presented by retiring 
chairman of the Section, Dr. B. W. Clarke, of Crosse 
amd Blackwell, who titled his talk “The Reminiscences 
of an Imported Food Technologist.” Officers elected for 
the year 1953 were 

Chairman kdgar Heyl, Crown Cork & Seal Co., Baltimore, 

Md 
Vice-Chairman Arthur M. Kaplan, S. Department. of 

Agriculture, Beltsville, Maryland 
Secretary —Leroy V. Strasburger, Strasburger and Siegel, 

Baltimore, Mad 
Treasurer William A. Feild, Federal Yeast Corporation, 

Baltimore, Mad 
Member of the Executive Committee—W. E, 

Southern Packing Co., Baltimore, Md 
Councilors--Albin H. Warth, Crown Cork and Seal and 

Basil W. Clarke, Crosse and Blackwell Co... Baltimore, 

Mal 


Lambe, It 


The door prize, a case of tomato juice, was con 
tributed to the meeting by the Southern Packing Com 
pany of Baltimore, Md 


MOHAWK VALLEY SECTION 


the Seetion met in Canajoharie, New York on 
December 9 at the Fort Rensselaer Club. Mr. William 
1). Rinek of the Reynolds Metals Company, New York 
City, New York was the dinner speaker. Two short 
movies were shown “Vackaging Pay Of" and “Pigs in 
Progress.” 
\ short business meeting was held and the results of 
the annual election of officers were announced: 
Chairman David S. Luscombe, Beech-Nut Packing Com 
pany, Canajoharie, New York 
Vice-Chairman Michael L. Kuboveiak, Beech-Nut Packing 
Company, Canajoharie, New York 
Recording Secretary Margaret C. French, Beech-Nut Pack 
ing Company, Canajyoharie, New York 
Corresponding Secretary—Maxine taker, 
Packing Company, Canajoharie, New York 
National Councilor Edwin J. Abeling, Beech-Nut Packing 
Company, Canajoharie, New York 


PHILADELPHIA SECTION 


The Section’s January meeting took the form of a 
Ladies’ Night, and was held on January &th at the 
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Drexel Institute in Vhiladelphia. The after dinner 


speaker was Dr. W. L. Obold, of Drexel Institute. who 


discussed some aspects of “Egyptian Life™ as he sensed 
it from his sojourn in that country during the past vear 

Mr. Harry W. Von Loesecke, Acting Assistant Chiet 
of the Bureau of Agriculture and Industrial Chemistry 
of the United States Department of Agriculture, a 
dressed the evening meeting on the subject “Some 
Trends in Food Dehydration.” 
movie in color, “Middle America,” giving the story 0! 
the banana as well as of the peoples of Central America 
Mr. Von Loesecke is the author of the well known boo! 
“Drying and Dehydration of Foods,” and is a past mem 
ber of the Editorial Board of Food Technology 


PERSONNEL 


C. Haminton member of the Editorial 


He also showed a sound 


Board of Foop TrecuNnotocy in charge of Regional Se 

tion News and Personnel, last month was appointed 
K:ditor of Professional Public Service, official journal of 
the Professional Institute of the Public Service of 
Canada. In real life, Mr. Kenney is an Editor with the 
Information Service of the Canada Department of Agri 

culture, Ottawa 

Lr. Cor. A, SHuAUNESEY, Commandant 
the Qm. Food and Container Institute for the Armed 
Forces, Chicago, ended his assignment there on January 
20, 1952. He is being succeeded hy Lar. Cor. 
McAneny, who has been the executive officer of the 
Institute for the past several months. 

Proressor of the Food Teehnoloes 
Department, New South Wales University of Tech 
nology, Sydney, has taken up residency at the Massa 
chusetts Institute of Technology, where he is undet 
taking advanced work. Prior to arriving in) Boston, 
Professor Reuter availed himseli of the numerous 
opportunities provided him to visit and study processing 
plants across America. Included were numerous food 
research organizations both public and = private. Dh 
Reuter is the ditor-in-Chief of Koop 


\USTRALIA 


Books 


BioCHEMICAL PREPARATIONS. Volume 2.) Eric 
Ball, Editor-in-Chief. John Wiley and Sons, Inc.. New 
York. 109 pages $3.00 

This volume, the second of a series, constitutes a very 
worthy contribution to the vitally needed biochemical 
counterpart of Organic Synthesis. Vhe appearance oi 
the volume was delayed by the untimely death of the 
intended :ditor-in-Chief, Robert ©. Sealock. 
Ball, however, assumed the editorial task, a task well 
done 

As in Organic Synthesis, a highly retined preparative 
method developed and submitted by one laboratory is 
checked independently by another 
the applicability of the methods and, for the most part, 
even the uninitiated should be able to utilize them 


assures 


scheme 


successfully. 
Covered in this volume are the preparation of cyt 
chrome c, cucurbit seed globulin, oxyeasein, phosvitin, 
(Continued on page 14) 
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Foods With 
] Have Growing Children wu 


e@ Nowadays with food budgets under severe 
strain, it’s only natural that housewives shop 
for the best food values for their families. 
That’s why more and more shoppers are turn- 
ing to vitamin-fortified foods. 

You can add the important sales extra of 
vitamin fortification to your products. Pfizer 
has accumulated a vast store of facts on food 
fortification in more than 15 years as a leading 
vitamin manufacturer. This wealth of informa- 
tion is at your disposal. Let us help you with 
your food fortification problems, 

Pfizer Vitamins for Food Fortification 
are: Vitamin A, Vitamin B,, Vitamin B., 
Niacin, Vitamin B,., Vitamin C (Ascorbic 
Acid). For further data, write for the book- 
let: “Pfizer Products for Food Fortification,” 

CHAS. PFIZER & CO., INC. 


630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices: Chicago, IIl.; San Francisco, Calif.; Vernon, Calif.; Atlanta,Ga. 


Pioneers and Leading Manufacturers of Vitamins 
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Maybe this is 
just the one 


for you! 


The Sanitary can—perfected by Canco—made 
commercial canning of fruits and vegetables pos- 
sible; revolutionized the grocery business; helped 


raise the national level of nutrition and health. 


Through the years, constant Canco ploneer- 
ing and cooperation with the canning industry 
have brought forth widespread process and prod- 
uct mprovement—opening new markets for can- 


ned foods of all kinds. 


Our staff of able men—whose lives are devoted to 
solving “unsolvable” problems—miay have the precise key 


to your present container problem right now. 


If they haven't. they will devote Gime to fashioning 


a kev that well. 


You see, the equipment and facilities avatlable to our 310 
highs skilled SCICHIUISES and technicians are not surpassed 


in the industry. Nor is ther record of achievement. 


Canco customers have been out in front fors/ with almost 
every new and better container—and frequently with an 
improved product within that contamer. And that’s the 
record not just for this year. Or last vear. But since the 


turn of the century. 


Go first to the people who are first! 


AMERICAN 
CAN 
COMPANY 


=> 


New York. Chicago. San Francisco; Hamilton, Canada 


¥ 


Books 


(Continued from page 10) 
erystalline lactate dehydrogenase, sodium pyruvate, 
phosphoryl-enolpyruvie acid, L-a-glycerophosphoric acid, 
glucose-O-phosphate, uniformly labeled sucrose, 
‘ructose-1, 6-diphosphate, miyo- and pL-epi-inosose-2, 
inesitel monophosphate, pi-glutamic acid, L-aspartic 
acid, glutathione synthesis and the intermediates in 
volved, reduced diphosphopyridine nucleotide, phos 
phorvicholine, oleic acid and methyl oleate, and methyl 


ricinoleate 


Phe requisition of this book by all scientific biological 
libraries is essentially mandatory The food scientist 
will find some of these preparations useful as specific 
reagents in studies of the fundamental biochemistry of 
raw foods or the changes that occur during storage and 
processing F. JANSEN 

Pine Yeasts. by |. Lodder and N. J. W 
Kreger-van Rij. Interscience Publishers, Ine., New 
York. Price, $19.80 

This new book, written in English, is much more than 
i translation and combination of the separate mono 
graphs previously contributed by the outstanding group 
of Dutch yeast taxonomists,_a school which claims 
such outstanding names as Kluyver, Berkhout, Stelling 
Dekker, Lodder, Diddens, and Kreger-van Rij. The 
book is worthy of tts traditions 

The Duteh authors have extended the ascosporog 
enous family /:endomycetaceae to contain the sub 
families Lremascoideac, I:ndomycetoideae, Saccharo 
mycetoideae, Nematosporoideac, and the new subfamily 
Lipomycetoideae. Two of the 4 genera of the family 
Sporobolomycetaccae, namely Sporobolomyces and Bul 
lera, are brought into the veasts. The asporogenous 
veasts comprising the consist of the 
subfamilies Rhodotorulotdeae, Trichosporvideae, and 
Cryptococcoideae. The last named contains such well 
known groups as Candida and Torulopsis, the latter 
genus now appearing as two autonomous genera named 
Cryptococens and Torulopsis 

lo cover briefly a book as comprehensive as this one, 
it may be profitable to limit the discussion to notes on 
some genera, particularly to changes which the Dutch 
authors have made, and to the ease of identifying iso 
lates. Ascosporogenous genera will be mentioned first. 

Endomyces retains its usual detinition, but is no longer 
regarded as belonging to the veasts. It is discussed 
briefly because of its relationship to Schizosaccharo 
myces. Schisosaccharomyces is broadened to include 
species which form mycelium. /:ndomyces is distin 
guished from Schisosaccharemyces by formation of asct 
from specialized cells. Species of /indomycopsts, all of 
which produce true hyphae, may be differentiated from 
species of the two preceding genera by its production of 
blastospores 

The genus Saccharomyces now includes Zygosa 
charomyces, Torulaspora, and the fermentative species 
formerly placed in Deharyomyces. The nonfermentative 
species of Debaryomyces retain their former generic 
name. Pichia and //ansenula now contain the species 
previously placed in Zyaopichia and Zyqohansenula, re 
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spectively The new venus Lipomyces consists of the 
two fat-producers, L. lipofera and L. starkeyt. One ot 
the unusual characteristics of the genus is the forma 


tion of asei with more than & spores 

Phe ballistospores of Sporoholomyces are asymmetri 
cal, kidney shaped or sit kle shaped, and culture sare red 
to salmon | ink. Bullera is distinguished by symmetrical 
round or oval spores, and cultures are pallid, pale vel 
low to vellowish 

Some significant changes have been made among the 
nonascosporogenous yeasts. A/ycoderma is reduced to 
a single species, and it has been transferred to Candida 
The de vree of mveelum formation has b en lowered for 
admission to Candida, and the food veast formerly 
known as Tornlopsis utilis has been transferred to it 
Cryptococcus as now detined contains nonfermentative 
species which are capsulated and synthesize starch 
Torulopsis, on the « ontrary, is composed of species Some 
of which may be nonfermentative and exceptional 
species may have encansulated cells, but starch is not 
synthesized by any of the species. very primitive 
pseudomycelium may rarely be found. Species with a 
stronger tendency to form mycelium are placed in 
Candida whether or not they have the ability to synthe 
size starch 

It is probable that the new classification of Loddet 
and WKreger-van Rij has not made easier the generic 
placement of isolates, but once the genus has been 
determined, species placement should be more readily 
accomplished than was possible before this book ap 
peared, Some of the factors permitting easier placement 
within the genus may be exemplified by the following 

Phe number of osmophilic Saccharomyces (from the 
former subgenus Zygosaccharomyces) has heen greatly 
reduced Phe number of speci s in several other genera 
have also been reduced. Certain variable characteristics 
given weight in previous classifications, such as various 
tints or shades of color in Rhodotorula, are now given 
much less weight. Relatively greater weight is now 
placed on carbon assinulation reactions. Since the num 
her of carbon sources used in these tests is quite small, 
the number of species recognized in such genera as 
Rhodotorula and Trichosporon is also quite small. The 
held worker who merely wants a name for his isolate 
may be quite content with this situation, but some 
taxonomists may feel that too many species remain un 
recognized. llowever deep one’s interest may be, th 
new book by Lodder and Kreger-van Rij is so full of 
information that despite its cost, no yeast taxonomist 
can afford to be without it WickeRHAM 

FowNsMAN’s Foop. Magnus l’yke. 207 pp. Turn 
stile Press, London 1952 

The author's stated objective is to show what has 
happened to foods during processing for distribution to 
the people of urban centers. The book is for the general 
reader reather than for scientists and technologists and 
describes some of the technical problems of the modern 
Considerable attention is given to the 
defense of the regulating measures taken by the several 


food imadustry 


agencies of the British Government to assure equitable 
and safe distribution of food in Britain during the last 


(Continued on page 18 following technical papers ) 


AROMA and FLAVOR — 


The Result of Skill and Experience 


the finest Napoleon brandy ... ZIMCQO, the 
Original pure Lignin Vanillin, approaches perfee- 


tion in exquisite aroma and superb flavor. 


ZIMCO’s outstanding excellence and uniformity of 
flavor are the result of its exclusive, patented manu- 


facturing process .. . developed through years of 


scientific experiment and research. 


For the taste and aroma that delights customers and 


sells more products, leading food processors insist 
on flavors made with ZIMCO Vanillin. 


Remember ... your best source of finished, ready- 


to-use flavors is your flavor manufacturer. Ask him 
about ZIMCO, the Original pure Lignin Vanillin, 
There's nothing finer. 


Consult Your Flavor Supplier 


@ 1450 BROADWAY, NEW YORK 18, N. Y. 
SNC. @ 445 LAKE SHORE DRIVE, CHICAGO 11, ILL. 


Subsidiery of Sterling Drug Inc. 
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y deliveries from: Atlanta 300. Dallas Ange t. Louis and Sen Frenciens 


ANSWERS TO 
YOUR QUESTIONS ABOUT 
ROCHE VITAMIN A 


Q. What is Roche vitamin A? 


It is vitamin A, the product of a synthesis which starts with Citral, 
from lemon grass oil. It iy identical biologically with the vitamin A 
from other sources, such as fish livers. A Roche research team directed 
by Dr. Otto Isler announced their famous synthesis in 1947. This success- 
ful, economical process is now used to produce vitamin A of superb 


Is Roche vitamin A 
available in different 
types and potencies? 


A It is. The following table shows the types 
* most popular in food manufacturing. 


DESCRIPTION 


POTENCY 


ADDITIVE* 


Vitamin A 
palmitate 


1,000,000 U.S.P 
XIV units per 
gram 


Edible oil only 
for standardiza 
tion 


Vitamin A 
palmitate 


Ranging between 
1,250,000 anc 
1,500,000 U.S.P 
XIV units per 
gram 


Vitamin A 
acetate 


1,000,000 U.S.P 
XIV units per 
gram 


Edible oil only 
for standardiza 
tion 


Antioxidants or other additives are included on customer's 


quality by the tons at Roche Park. 
specifications. 


Q. Does Roche vitamin A have a “fishy” 
odor or taste? 


None whatever, nor is there any “fishy burp.” In fact, Roche 
vitamin A has almost no odor or taste-and so is preferred for 
processed foods such as margarine. 


Q. Will 1 be able to get a steady supply 
of Roche vitamin A? 


You will. The entire commercial needs of the food and pharma- 
ceutical industries of the United States and Canada could be met 
from our Nutley plant. 


Q. Can I be sure of a “standard” product? 


You can. Roche vitamin A is manufactured under strict laboratory 

control. It is more stable. It is uniform, The regular commercial 
types of Roche material, if diluted to 50,000 to 65,000 units per gram, 
will meet the specifications of U.S.P. XIV for oleovitamin A. It is a 
product of excellent quality. 


Q. What about price? 


A Roche vitamin A is not subject to wide fluctuation of price, as 

* has been true with vitamin A from natural sources. This can mean 
large savings for you as there is no need to carry large inventories 
ws was the case prior to the introduction of Roche vitamin A in 1950. 
Never before has the purchaser been assured of such low prices, con- 
sistent with quality and uniformity. 


How is Roche vitamin A packed? 


All Roche vitamin A is packed under conditions which assure its 
stability in customary shipment ana storage. 


Can I get heip from Roche in using 
vitamin A in my products? 

A Yes, certainly! Roche technical experts who supplied so much data 
at the hearings for amended Definitions and Standards of Identity 


for Margarine are always at your service. It is important to you that 
Roche specializes in the manufacture of vitamins. 
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Notes: Type P1MO has less tendency to crystallize during 
storage and handling than higher concentrations of vitamin 
\ palmitate and acetate. 


Type P1.3 is more susceptible to crystallization than type 


PIMO but can be handled without difficulty when using 
certain precauuions. 


Q. Are special blends available 
for the margarine industry? 


A. es. Roche will supply blends to your 
specifications. A modern blending and canning 
plant is at your service. 


Q. What kind of service can 1 


expect on special blends? 


A. The best—with special attention to accu- 
racy, quality and control. 


ACETA 


roc 


Vitamin A acetate and palmitate 
Call Roche for vitamins 


Vitamin Division 
HOFFMANN-LA ROCHE INC. 


Nutley 10, New Jersey ° NUtley 2-5000 


Pacific Coast: L. H. BUTCHER (O., San Francisco * Los Angeles 
Seattle * Portland * Salt Lake City 


In Canada: Hoffmann-La Roche Ltd. 
286 St. Pau! Street, West, Montreal, Quebec 
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RICHARD H. FORSYTHE, JOHN ¢ 


Departments of Poultry Husbandry and Bacteriology, lowa State College, Ames, lowa 


One of the major problems in the marketing of shell 
eggs is the loss sustained by producers, processors, 
and consumers from the production and subsequent 
handling of dirty eggs. Data are presented showing 
the amount of initial microbial contamination of the 
exterior and interior of clean and dirty eggs. The 
effects of the storage, sweating, and washing of these 
eggs on the microbiological populations are reported. 
It is concluded, on the basis of the laboratory results, 
that the cleaning of dirty eggs can result in improved 
sanitary quality. The need for a comprehensive com- 
mercial trial with adequate bacteriological examina- 
tions is emphasized. 


ne of the major problems in the marketing of shell 
eggs is the loss sustained by producers, processors, and 
consumers from the production and subsequent handling 
of dirty eggs. It has been estimated (2) that 17% and, 
in certain seasons, as many as 25% of all eggs produced 
in the Midwestern area must be classed as stains or 
dirties. Two aspects of the problem merit considera 

tion, a, serious losses result from the actual spoilage of 
eggs in marketing channels and b, a sanitation and 
public health menace exists due to the presence of sev 

eral types of human pathogens. 

The complexity of this problem may be estimated by 
an examination of the voluminous literature concerned 
with the microbiology of shell eggs and, more specifi 
cally, with the effects of washing shell eggs on their 
storage life. There appears to be little uniformity in the 
results of many reports and the conclusions as to the 
proper methods of handling dirty eggs are conflicting 
Phese widely divergent conclusions are due partly to the 
fact that many investigators have worked with eggs 
of unknown history and have concerned themselves with 
the effects as measured by candling or other subjective 
measures of inedibility rather than by the more objec 
tive procedures of ascertaining the numbers of or 
ganisms on and in the shell eggs and then studying the 
effect of various handling and processing treatments on 
these microbial populations. The more time consuming 
and tedious procedures involved in making bacterial 
counts on the eggs, while limiting the total number of 
eggs that can be examined, appear to be of more value 
in predicting the effects to be expected in the commercial 
handling of shell eggs 

[his study was instigated to examine the initial 
microbiological populations on and in shell eggs and to 
investigate the factors influencing the penetration and 
subsequent multiplication of microorganisms in shell 
eggs. The factors studied include initial contamination, 


* Presented at the Twelfth Annual Meeting of the IFT, 
Grand Rapids, Michigan, June 11, 1952 

* Journal contribution from the lowa Agricultural Expert 
ment Station Project 1174 

© Present address, Armour and Company, Chicago, Illinois 


4 Present address, Brookline, Massachusetts 


Factors Affecting the Microbiological Populations of Shell Eggs*" 


AYRES, ano JASON L. RADLO® 


(Manuscript received June 24, 1952) 


washing, sweating, and the temperature and humidity ot 
storage 

Che absence of a critical evaluation of the existing 
literature is not intended to minimize its usefulness but 
rather to eliminate the confusion that results from at 
tempts to correlate and draw conclusions from the widely 
different types of researches reported. Haines (5), 
Tanner (10), and Romanoff and Romanoff (7) have 
adequately reviewed the pertinent literature related to 
the microbiology of shell eggs up to the time that then 
publications appeared 


EXPERIMENTAL PROCEDURE 


All of the eggs used in these experiments (with the exception 
ot those used to determine the incidence of spoilage Wi commer 
cial dirty eggs) were secured from the lowa State College 
Poultry Farm within 8 hours after laying. Although most of the 
eggs obtained during each laying season were obtained from the 
ame pen of birds, preliminary examinations indicated differ 
ences between eggs trom the same pen were a large as between 
eggs from different pens. No consistent effort was made to con 
trol the pen source All birds were ke pt on ground corn cob floor 
ind nest litter. Management practices were those recommended 
by the lowa State College Extension Service and resulted in a 
minimum of heavy-dirty eggs. Eggs were gathered twice daily 
and held at 13° C. (55° F.) in wire baskets until used for the 
experiments 

Eggs were washed by light “hand” brushing (with rubber 
gloves) while a stream of water (and soap, detergent, or germ 
cide") flowed onto the egg from a container maintained at 
43° C. (110° F.) by a thermostatically controlled electric immer 
sion heater. In several experiments this procedure was replaced 


by a soaking period at the same temperature These techniques 
resulted in visibily clean eggs in all cases. The eggs were al 
lowed to air dry in front of a fan without further rinsing, and 
were stored in new, clean one dozen cartot! or fillers and flats 
ges were stored in two ways. Large (case) quantities were 


tored in an insulated room equipped with mechanical refrigera 
tion and thermostatic controls capable of maintaining the stor 
age space at 0.5° C. + 0.6° (33° F. & 1°). Humidity was regu 
lated and recorded by an American Instrument Company Elec 
tric Hygrometer. Constant air circulation was provided and 
cases were stacked to permit free exchange of air. Small lots of 
eggs were he ld in desiccator above appropriate solutions of 
sulfuric acid to give the desired relative humidities. The desicca 
tors were placed in laboratory incubators maintained at the de 
sired temperatures 

Determination of the number of micro« 
shell surface was made by washing eggs m a Waring Blendor in 


on the outer 


Three washing materials were used in these studies. Their 
compositions as furnished by the manufacturers are as follows 
Vel—primarily a neutral sulfated monoglyceride; manufac 
tured by Colgate-Palmolive-Peet Company 
Roceal--primarily a mixture of high molecular weight alky! 
dimethylbenzyl ammonium chloride manufactured by Win 
throp-Stearns, In 
Kleneg—-primarily a mixture of tetra-sodium-pyrophusphate ; 


odium salt of oleic acid; trimethyloctadecenyl and trimethyl 


octadienyl ammonium chlorides; manufactured by Armour and 
Company 

The use of these compounds im no way constitutes an endorse 
ment of these products by the lowa State College 
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accordance with the procedure described by Rosser (8). Ali- 
quots of the wash water were placed in petri dishes, covered with 
nutrient agar and the dishes incubated at 25° C. (77° F.) for 
72 hours. Several other media including nutrient agar enriched 
with yeast extract and tryptone glucose agar were employed but 
since no consistent mereases in Counts were obtained the standard 
nutrient agar medium was used for all routine shell surface 
examinations. Bacteria, yeast, mold, and actinomycete colonies 
were counted collectively and no attempts were made to deter- 
mine relative numbers 

Several procedures were examined for their effectiveness in 
“sterilizing” the shell prior to opening and removing the contents 
for bacterial counts. The following procedure consistently gave 
the most satisfactory results, and was employed in the majority 
of the experiments reported here 


Individual eggs were soaked in 05% Kleneg at 43° C, 
(110° BF.) for 2-3 minutes and lightly brushed when neces 
sary to remove large dirt particles. The eggs were then 
rinsed with sterile distilled water at 43° C. (110° F.) and 
placed in a Roceal solution (1200 p.p.m.) at 43° C. (110° F.) 
for ten minutes. The eggs were again rinsed with the sterile 
distilled water and placed in ethyl alcohol (70% by weight) 
at 43°C, (110° F.) for one minute. After removal from 
the aleohol, the eggs were Hamed and placed between sterile 
towels until opened. The effectiveness of this procedure was 
evaluated by placing the entire shell and membranes in 
special sterility broth and incubating at 25° C. (77° F.) for 
four days. Approximately half of the “sterilized” shells 
examined were found to be bacteriologically sterile. This 
appears to be considerably more satisfac tory than the 
methods previously described in the literature 


Egg contents were removed by a procedure similar to that 
deseribed by Wolk, MeNally and Spicknall (/2) in which a por- 
tion of the shell in the small end of the egg was removed (with 
the aid of sterile forceps) and the broken edge of the shell 
flamed. The egg was then inverted over a sterile receptacle and 
the contents forced out by applying a flame to the air cell end 
of the erg. 

In most of the experiments reported here the bacterial counts 
on the egg contents were obtained by using the “most probable 
numbers” technique (J). Nutrient broth was used in the pre 
liminary portion of these studies, but a special sterility medium 
was found to give higher counts and was used for determining 
a major part of the bacterial counts. This medium was pre 


pared as folk ws 


Phenol red dextrose broth (Diteo) 21 gms. 
Yeast extract 5 gms. 
Brom cresol purple (1.6% in alcohol) 1 ml. 
Water 1000 ml 


pH 68-70 


Examination No. 


Kind of exes 


candle 
Light dirty 7 


“Egg contents” dirty Ist 


Heavy dirty 
2nd 2.9 


trd 


“Blood” dirty ird 


Mise ind 


* First examination 


dirty 


4 months cold storage, 0.5° ¢ (33° F.) 


* Second examination—4 months cold storage plus 10 days at 7-16° C 


' Third examination—-11 months cold storage, 0.5° C. (33° F.) 
1 As determined by spoilage evidence from one or more methods 


TABLE 1 
Percent spoilage in stored dirty eggs as measured by several criteria 


Incandescent 


The entire egg contents of each egg were shaken vigorously 
in a glass jar containing pieces of broken glass; and then 10 ml 
were placed in each of 5 tubes containing 10 ml. of medium 
1.0 ml. in each of 5 tubes containing 10 ml. of medium,’ and 
0.1 ml. in each of 5 tubes containing 10 ml. of medium. Tubes 
were incubated at 25° C. (77° F.) for 72 hours after which they 
were considered positive if acid, gas, odor, or turbidity were 
produced. In all cases positive confirmation was made of each 
tube by subculturing a portion on a solid medium having the 
same composition as the one just described except for the addi 
tion of 1.5% agar. Several attempts were made to use the plate 
count technique for the egg contents but, owing to the low num 
bers of organisms encountered, it was considered to be unsatis 
factory. Results obtained by this method are reported only 
where the data are sufficiently complete to warrant statistical 
treatment. Since the entire egg was used for the counts, all re 
sults are expressed as the number of organisms per egg. 


RESULTS AND DISCUSSION 


Spoilage of dirty commercial eggs. Although many 
estimates of the percentage of dirty eggs that spoil and 
become inedible during storage are available, an experi 
ment was carried out to determine this figure for a 
typical Midwestern produce buyers’ eggs. It is not im 
plied that these results are average or even an indication 
of the normal, but rather that they are typical of central 
lowa in the fall months. All of the eggs in this experi 
ment were secured from truck routes making an average 
of 2 stops per producer per week. ‘The dirty eggs could 
fairly easily be classitied as (a) light manure dirty, (b), 
“egg contents” dirty, (¢), heavy manure dirty, (d) 
blood dirty, and (e¢), miscellaneous dirty. It seemed 
advisable to use such a breakdown for the later experi 
ments since the type and amount of dirt on the shell 
undoubtedly influence the number and kind of micro 
organisms present in the egg contents. The eggs were 
examined at the end of the storage periods (see Table 
1) by candling with the usual candling lamp (60 watt 
frosted bulb in a reflector) and then with an ultra-violet 
lamp. Following candling, the eggs were broken out and 
observed under both visible and ultra-violet light for 


‘In some cases an insufficient quantity of egg meat was ob 
tained to fill all of the MPN tubes. In those cases sufficient 
sterile distilled water was added prior to distribution throughout 
the tubes to imsure the correct amount bemg available. 


Spoilage by 


Broken out criterion 
Ultra-violet 


candle Visible Odor Fluorescent! Potal 
§.7 7.5 5.7 11.3 
8.7 13.4 10.8 13.0 
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appearance and odor. Results of these examinations are 
given in Table 1. Totals shown in the last column indi 
cate the percentages of inedible eggs without regard to 
the criterion (odor, appearance, or fluorescence) by 
which they were so classified. It appears from an 
examination of these data that nearly all of the spoilage 
occurring in 11 months took place during the first 4 
months of storage. Although the normal candling lamp 
appears here to be more capable of picking up all types 
of rots than did the ultra-violet lamp used, the latter 
was an early model and perhaps ultra-violet lamps in 
their present improved form might have proved more 
satisfactory. It must be pointed out that only eggs show 
ing fluorescence will be picked up by the use of ultra 
violet, regardless of light intensity. A comparatively 
small number of the organisms known to be responsible 
for egg spoilage are capable of developing fluorescent 
pigments. Considerable caution must be exercised in 
the use of the ultra-violet lamp on this basis and also 
because of the possible health hazards to those candlers 
exposed over long periods to the ultra-violet irradiation 

The amount of spoilage observed in this experiment 
is considerably higher than is usually considered typical 
in the shell egg industry. Only dirty eggs were stored 
in this case which accounts for the high results. The 
spoilage data do point out one of the major difficulties 
encountered in carrying on a research program on the 
cleaning of dirty eggs. When only 10-12% of naturally 
dirtied eggs can be expected to spoil during storage, a 
large number of eggs must be carried through the 
experiments if reliable results are to be obtained. 

(wing to these considerations, the procedures in this 
study have been somewhat different from those em 
ployed in previous investigations. The bacteriological 
techniques used have necessitated the employment of 
smaller numbers of eggs, but it is felt that this can be 
justified on the basis of the more dependable informa 
tion obtained regarding the actual n.icrobial contamina 
tion. This contamination in most cases was considerably 
below that level at which contamination would have 
been observed by the ordinary candling and organo 
leptic procedures. 

Level of initial surface contamination. Since it is 
logical to assume that the organisms present on the shell 
surface are potentially those that will contaminate the 
egg contents (with the exception of those found in the 
ovaries of diseased birds, i.e. Salmonella pullorum), it 
was considered to be of basic importance to establish 
an estimate of the number of organisms normally 
present on the shells of various classes of eggs. Eggs 
were selected at random from the College Poultry Farm 
during the period of November through February 
(1950-1951) and the shell surface counts obtained the 
day following laying. No attempt was made in these 
tests to identify the organisms but the flora was noted 
to be composed primarily of bacteria and not molds 
Approximately 15-2007 of the eggs were classed as light 
or heavy dirties with the largest percentage being onl) 
stained or slightly soiled. No eggs typical of the “heavy 
dirts” obtained in the normal trade channels were 
Results of these 


present in the production sampled 
Kach point in 


examinations are shown in Figure 1. 
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Figure 1. Microorganisms on the shells of eggs laid by hens 
under identical management conditions. 


this figure represents the average count obtained from 
+-10* eggs laid the same day. The straight line A-A’ 
is the overall mean for the entire period. The lines 
(-C’ are the calculated 3 sigma limits within which 
99.73% of the data would be expected, theoretically, 
to be included and which are commonly used in the 
control chart for statistical quality control (4). The 
number of points lying outside these limits give an indi 
cation of the extreme variation occasionally encoun 
tered lhe observed surface contamination of approxi 
mately 10,000 to 1,000,000 organisms (a mean value of 
63,000, or approximately 1000 organisms per em. of 
shell surface) clearly indicates the difficulty of prevent 
ing the penetration of organisms even from the shells of 
eggs much cleaner than those found in the usual market 
ing channels. The removal of these organisms would 
be desirable from the public health standpoint regardless 
of the presence of visible dirt 

Effect of cold storage on bacteria on the surface 
of eggs. After the initial level of contamination on the 
shell of the eggs available for experimentation had been 
established, several experiments were carried out to 
determine the effect of washing, sweating, and storage 
on this initial contamination. It has been observed re 
peatedly that eggs held at high humidities and even at 
temperatures of 0-2° C. (32-36° F.) are rapidly over 
grown with molds and certain species of bacteria (5) 
There appears to be very little quantitative information 
regarding changes in the microbiological populations of 
the surfaces of eggs held at humidities approximating 
those used in commercial egg handling and storage 
operations 

If one considers the extreme variations in microbial 
populations that are ordinarily encountered in sampling 
shell surfaces of a, clean, b, * 


ges, it is apparent that 


egg contents” dirty and c, 
light manure and litter dirty e 


the counts reported in Table 2 do not show a definite 
pattern except lor that due to the washing treatment 

It might be assumed in the case of the “egg contents” 
dirty eggs that considerable growth would occur since 
dirt is an excellent medium for harboring bacterial 


growth. That this growth did not occur supports the 


* This variation in sample size accounts for the irregularity 
} 
in the Upper and Lower Control Limits of the Control chart 
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view that humidities below 80-857 will not provide 
sufficient moisture for bacterial metabolism. 

If storage at O.5° C. (33° F.) and 86% relative 
humidity has any appreciable effect on the number of 
bacteria on the shell surface it would be expected that 
the reduction of organisms due to washing would be 
different for washed eggs held for varying lengths of 
time. When washed and unwashed eggs were held 7 
days, the microbial population was reduced 88% by the 
washing and storage treatment while for eggs held 65 
days a reduction of 93% was observed ( Table 3). These 
data were analyzed statistically and no difference was 
indicated at the 5% level of significance. This is fur 
ther evidence that these storage conditions do not sup- 
port microbial growth on the shell surface. 

Effect of storage at elevated temperature and hu- 
midity on bacterial count on shell surface. An experi- 
ment was performed to determine the nature of the 
changes, if any, oceurring at 25° C. (77° F.). Results 
of this experiment are shown in Figure 2. It appears 
that a slight decrease in the bacterial population occurs 
during storage at both 957 and 50% relative humidity 
Chere appeared to be a considerable increase the 
counts obtained on the high humidity lots during the 
course of storage, but this is felt to be due to sweating 
at the beginning of storage. No mold growth appeared 
either on the eggs or in the agar plates. However, in 
previously reported work, molds have been the primary 
contaminants at the higher humidities. This may be an 
explanation for the results obtained at the higher 

With the possible exception of a slight decrease in the 
tetal number of viable organisms on the shell surface 
of eggs, it must be concluded that the temperature and 
humidities used in these experiments result in little 
change during storage. 

Effect of washing on bacteria on shell surfaces. 
Of primary interest in this study was the effect of wash- 
ing on the microbial population of the shells of eggs re- 
ceiving varying handling treatments. It has been sug- 
gested that the presence of bacteria and molds on the 
shell is of considerable importance in itself. Each living 
organism is a potential spoilage hazard should the op- 
portunity for penetration and growth be presented in 
any subsequent handling operation. From the public 
health standpoint any pathogenic organisms on the shell 


WHILE NOT VISIBLE, SWEATING 

PROBABLY OCCURRED AT THE 

« TIME OF STORAGE AS PLATES 
WERE TNTC 


LOG OF NUMBERS OF ORGANISMS / SHELL SURFACE 


12 16 20 26 
STORAGE TIME IN DAYS 
Figure 2. Effect of humidity on the number of microorgan- 
isms on the shell surfaces of unwashed eggs held at 25 C. 
(77° F.). Each point represents the mean of counts from 4-6 


eggs. 


surface may be transferred directly to the consumer's 
hands, or may penetrate the shell as do the spoilage 
types. From the standpoint of the manufacturer of 
frozen and dried egg products the inclusion of small 
particles of shell (with their load of bacteria and molds ) 
in the product during the initial steps of the processing 
results in “high count” products, which in the extreme 
case are unacceptable to the consumer. The inclusion 
of these organisms adds to the already difficult task of 
pasteurization. 

Several experiments were carried out to determine 
how much reduction in the number of organisms on the 
shell surfaces could be effected by cleaning with dif 
ferent washing agents. It was necessary to determine 
the changes on the shells of these washed eggs when held 
under various storage conditions. In the first of these 
experiments clean, “egg contents” dirty, and light 
manure and litter dirty eggs were washed in Vel 
(0.5%) and Roceal (200 p.p.m.) as described pre 
viously. The results obtained are shown in Table 2 
There was a considerable reduction of the number of 


TABLE 2 


Microbiological population changes ' on the shells of clean, “egg contents” dirty, and light dirty eggs when washed with 
Vel and Roccal and held in cold storage ™ 


Storage period Clean 


Roccal Vel 


Condition and washing treatment 


Egg contents dirty Light dirty 


Control Roccal Vel Control Roccal 


Count per shell surface ( 1000) 


Initial 
After treatment 


94,000 93,000 93,000 4,500 


200 


Ist month 4,700 49 &.4 9,900 
‘mal 3rd monih 5 11,000 73 5.4 3,400 
ith month 371 5 3,000 69 6,200 
‘th oth month 5,000) 26 12,000 1,100 1,800 
44,000 o8 800 


' Standard plate counts. Nutrient agar, incubated at 25° C. (77° F.) for 72 hours 
”O.5° C. (33° F.) 77% relative humidity, constant air circulation 
* Final count made eight days after Sth oth month; eggs held at 13° C. (55° F.), 77% relative humidity during this time 
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nucroorganisms ascribable to the washing treatments. 
\s in the previous experiments there appears to be little 
if any change in the population during the storage period 
with possibly an indication of a slight increase in some 
cases. These results do not differ significantly from 
those obtained from the stored unwashed eggs. While 
only average figures are recorded here, it was apparent 
from an examination of the raw data that Roccal was 
not as consistent in its microbial reduction as was Vel 
his is attributed to the fact that Roccal is not intended 
to be a cleansing agent and hence was not as effective 
in removing dirt. Roccal has a considerably higher de- 
gree of germicidal activity. This indicates the need of a 
combined cleansing and germicidal action in the most 
desirable type of egg washing compound. 

During the final elevated-temperature storage which 
Was imposed to approximate the conditions encountered 
during the wholesaling and retailing of storage eggs, 
some increases were observed. Of these some were un 
doubtedly due to moisture condensation although at- 
tempts were made to keep sweating at a minimum. 

\ second series of experiments was planned to dupli 
cate and extend these findings. This series was de 
signed in order to approximate a “split-plot” factorial 
design. The eggs used were the same as those employed 
to determine the effect of washing on the interior quality 
and flavor of shell eggs (3). The data obtained repre- 
sent the percent microbial reduction due to: a, washing 
with Vel (0.5%), Roccal (200 p.p.m.), or Kleneg 
(0.5% ), b, to a period of 10 or 30 minutes in the wash 
water, and c, a holding period of 7 or 65 days. The 
control eggs were given similar treatments to those 
given the treated eggs with the exception of washing 
(or soaking). The results are shown in Table 3. In 
only two cases was the percent reduction below 80% 
i A reduction 
of this magnitude must be considered as very desirable 


while the mean of all treatments was 88% 


TABLE 3 


Effect of cleaning and storage treatments ° on the microbiologi- 
cal populations of shell eggs (surface counts) 


Treatment Counts Reduction 


R 1 +9 ) R19 
Kleneg ! 1,2 97 
Kleneg l¢ R4 
Kleneg 67 1 
ill ef t «of + Reductior 
Vel R2 
Rocca 12.2 
K le 
Overall effect of « 
a7 
Olvera t of st t 
RR 4 
la 
Overall tota ag? 
Storage nditiaw Re relat idit tant 


air circulatior 
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provided that no serious penetration of organisms to 
the interior of the egg results from the washing treat 
ments. Statistical analyses indicated there were no 
significant differences in the percentage reduction be 
tween the washing agents, the soaking periods, or the 
storage times. Bacteriological examinations of the egg 
contents were not carried out but each egg was opened, 
an odor test made and the scrambled egg mixtures 
subsequently submitted to a taste panel. In no case was 
there any indication of spoilage. 

In spite of the fact that the previous experiments had 
indicated that little if any growth of microorganisms 
occurs during storage of unwashed eggs, the possibility 
that an increase in the number of surface bacteria might 
occur following the washing treatments was further 
considered. Eggs were selected, initial counts made, 
and the eggs divided into two lots. Lot | was washed 
in Kleneg, according to the procedure previously de 
scribed, and stored at 25°C. (77° F.), 50% relative 
humidity. Lot II, the control group, was stored under 
the same conditions but was not washed. The results of 


the experiment are shown in Figure 3. The initial re 


/ SHELL SURFACE 


UNWASHED 


BEFORE 
WASHING 


WASHED 


Aa) 


LOG OF NUMBER OF ORGANISMS 


° 2 4 6 6 ie) 2 14 16 is 20 22 24 26 


STORAGE TIME IN DAYS 


Figure 3. Effect of washing on the numbers of microorgan 
isms during storage at 25 C. (77 F.) and 50% relative 
humidity. 


duction due to washing was essentially the same as 
observed in the earlier experiments. Subsequent 
changes during the storage period were not significantly 
different. The benefit resulting from washing, there 
fore, is not altered during the storage period under these 
conditions 

Level of initial contamination in egg contents. 
It is generally accepted that the numbers and types of 
microorganisms in the interior of the egg are of more 
importance than those found on the shell surface. This 
was recognized during the course of this investigation 
and a number of experiments were carried out to deter 
mine the incidence (in a small and biased population) 
and to investigate some factors usually believed to be 
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responsible for changes in the internal microbial popu- 
lations of shell eggs. 

During this study over 1,000 clean fresh eggs were 
examined to determine the number of microorganisms 
present in the egg contents. All of the eggs were 
examined within 24 hours of laying. The most-probable- 
numbers counting technique was employed for bacterial 


counts. As is indicated in (a) of Figure 4, all of the 
tei 
£665 HELO FOR FOUR WEEKS af 26°C (PTF) 
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Figure 4. Frequency distribution of the numbers of bacteria 
in shell eggs when subjected to varying handling and storage 
treatments. 


eggs examined had less than 2 organisms per egg. These 
results support the statement by Haines (5) that “the 
majority are agreed that the greater proportion of fresh 
eggs is sterile.” The results reported here are con- 
sidered to be in essential agreement with those data. 
Wolk, MeNally, and Spicknall (72) concluded that the 
percentage of infection in fresh shell eggs is about 12%. 
\s the “percent infected” technique appears to have 
heen more popular than actual counting, no direct com 
parison can be made with earlier reports. It must be 
concluded that the initial interior infection of shell eggs 
can be held at a very low level by proper flock manage- 
ment and egg handling practices. (On the basis of these 
results, subsequent increase in infection and eventual 
spotlage can be considered due to factors responsible 
for penetration through the shell 

Effect of washing on microorganisms in egg 
contents. As was indicated earlier, a major objective 
of this study was to determine the effects of washing on 
the penetration of organisms into the egg contents. 
Since there is ample evidence in the literature and the 
trade reports regarding the harmful effects of certain 
poor washing techniques, little effort was made in these 
experiments to include and compare them with good 
practice. The method used in this study was designed 
to embody all of the known desirable points, to be simple 
and easily controlled, and to duplicate procedures sug- 
gested by some manufacturers of egg washing com- 
pounds and machines. (in a theoretical basis it was 
predicted that a low level of penetration would occur. 
\ll experimental procedures, therefore, were chosen 
for their efficacy in determining valid bacterial counts 
when only a few organisms would be present. 

The first experiments were designed to compare the 
microbiological changes in: a, clean, b, “egg contents” 


dirty, and c, light manure and litter dirty eggs when 
washed in Roccal or Vel and stored in such manner as 
to simulate commercial conditions. In these experi 
ments the whites and yolks were separated aseptically 
and counts made by the MI’?N technique. In many cases 
the actual count obtained indicated the presence of less 
than one organism per egg. This observation emphasizes 
the need for careful interpretation and evaluation of all 
data obtained by this technique 

In all cases the albumen initially had counts approxi 
mating zero; no change was observed when the eggs 
were examined 2-4 hours after washing. In several in- 
stances eggs had reportable counts during the 5-6 
months’ cold storage period (0.5°C., 77% relative 
humidity) but the majority showed no change. In no 
case was there any indication that the presence of dirt 
or the washing treatment was responsible for the isolated 
increases. Following the 5-6 month cold storage period 
the eggs were given a treatment approximating that to 
which eggs would be subjected during commercial 
handling, i.e., 8 days at 13°C. (55° F.), 77% relative 
humidity. While the data obtained were not sufficient 
to warrant a rigorous statistical treatment it was con 
clusive that definite increases resulted from the treat 
ment. Control (unwashed) eggs had counts ranging 
from 29 (clean) to 262 (“egg contents” dirty) while 
the washed eggs contained from less than 20 (clean) to 
165 (“egg contents” dirty). In all cases the albumen 
from the washed eggs had fewer bacteria than the 
unwashed. 

Data of a similar nature were obtained upon exami- 
nation of the volk of these same eggs. Initial counts 
and those following the washing treatment approached 
zero, Similar isolated increases were observed as in the 
whites. It was considered significant that when albumen 
was found to contain a higher number of organisms yolk 
of the same egg was also more heavily contaminated. 
Bacterial increases resulting from the elevated storage 
period were also nearly the same as in the albumen. It 
is concluded that washing these eggs of known history 
had no appreciable effect on the number of organisms 
in the egg contents initially or after 5-6 months’ cold 
storage. The washing treatment used here appears to 
have a slight beneficial effect when cold storage eggs 
are held at elevated temperatures. 

Effect of ‘‘sweating’’ on microorganisms in egg 
contents. Moran and Pique (6) and Rosser, White, 
Woodcock and Fletcher (9) have reported that sweating 
results in increases in the spoilage of stored shell eggs 
Williams and Ung (//) do not concur in these con 
clusions but believe instead that sweating has little effect 
on the amount of spoilage. An experiment was designed 
to test the hypothesis that sweating will increase the 
number of organisms in eggs. Fresh, clean shell eggs 
were treated as indicated in Table 4 and held at 25° C. 
(77° F.), 50% relative humidity, for 6 weeks. At the 
end of the storage period, the entire contents of 4 eggs 
were removed—using the previously described aseptic 
precautions— pooled, and plated on nutrient agar. Sixty- 
four pooled samples of 4 eggs each were thus examined 
The statistical analysis clearly indicates that sweating 
can be responsible for significant increases in the num- 
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TABLE 4 


Effect of washing and sweating on the microbiological 
population in held shell eggs” 


Mean organism unt of 16 runs/treatment 
Treatment | Sweated I'nsweated Average 

Washed 124 95 
Unwashed i 137 
Average 1724 t 

» Eggs held at 25° C. (77° F.) 50% relative humidity for 6 weeks 

4 Difference is highly significant statistically (TP < | 1) The standard 
error otf a le deterr t 


her of organisms present in the egg meat. Although 
these results show a higher bacteria content in the 
washed, unsweated than in the unwashed, unsweated 
eggs, analysis of variance shows this difference not to 
be significant at the 5% level 

\ second experiment was carried out in a similar 
manner using the most probable numbers technique 
rather than plate counts. The results of this experiment 
are given in (c) and (d) of Figure 4. When compared 
with the control, it is again apparent that sweating re 
sults in increased contamination of the egg contents. 
It is probably more serious when unwashed eggs, with 
their high surface counts, are allowed to sweat 

Effect of high humidity on microorganisms in egg 
contents. The effect of high humidity storage on the 
interior counts is readily apparent from an examination 
of (b) and (c) in Figure 4. A considerably higher pro 
portion of the eggs held at 95°¢ relative humidity has 
more than 20 organisms per egg. 

No mold growth was visible on these eggs but it 
might be assumed that molds were present and pro 
moted penetration by other organisms. In the high 
humidity series considerable mold growth was observed 
in the MI’N tubes 

Effect of improper washing on microorganisms in 
egg contents. An experiment was carried out in which 
a washing procedure known to be unsatisfactory was 
employed. In this case eggs were washed in water 
15° C. below the internal temperature of the eggs. Con 
trol lots consisting of eggs washed in water at 43° ¢ 
(110° F.) and unwashed eggs were placed in the same 
container and held at 25° C. (77° F.), 50% relative 
humidity, for four weeks. Counts were obtained by the 
MPN technique. The results of these observations are 
presented graphically in (c), (e) and (f) of Figure 4 
Phe greater frequency of high counts in eggs washed in 
cold water supports evidence indicating that eggs must 
be washed in water at a temperature higher than the 
egg. The theoretical basis for this recommendation 
appears to be well fe uunded 


SUMMARY AND CONCLUSIONS 


Owing to the widespread opinion that washing shell 
eggs is a harmful practice, the results of the experiments 
reported here must be interpreted with considerable 
caution. No claim is made that these results are repre 
sentative of those being obtained at the present time in 
the egg industry when washed eggs are placed in storage 
[he experiments completed in this investigation have 
been carried out in all cases with eggs of known history 
and were certainly not representative of those eggs 


found in regular marketing channels. With these facts 
in mind and on the basis of the data presented, several 
conclusions may be drawn 

The initial microbial contamination on the shells of 
clean and light dirty eggs from a flock with good man 
agement had a mean value of approximately 63,000 
organisms per shell surface, with a range of from about 
10,000 to 1,000,000. It may be predicted that commer 
cial eggs will lie in the upper portion of this range or 
higher. 

here is only a slight change in the number of micro 
organisms on the shells of: a, clean, b, light dirty, and 
c, heavy dirty eggs when held under conditions usually 
encountered in commercial handling for periods up to 
six months. 

Washing eggs under the accepted conditions described 
results in a decrease of 80-90 of the total organisms 
on the shell surface. This decrease is permanent when 
the washed eggs are held in storage. 

Sweating of shell eggs appears to be responsible for 
increases in the microbial population of the shell surface. 

\ll of the fresh eggs examined in these experiments 
had a very low level of contamination. The data indi 
cate counts of 2 or less organisms per egg but the ac 
curacy of the counting technique probably does not 
justify any conclusion other than that the population 1s 
near zero. This substantiates previous reports that most 
of the freshly laid eggs are sterile on the inside and 
further indicates that in those “non-sterile” cases the 
number of organisms is very low 

Eggs properly washed soon after laying had fewer 
organisms on the inside after storage than did unwashed 
egys. 

Sweating increases the number of organisms on the 
inside of both washed and unwashed eggs 

Washing in water colder than the egg results in 
greater increases in the number of organisms in the egg 
contents than is observed in clean unwashed eggs, dirty 
eggs, or eggs washed in the proper manner 

(on the basis of the foregoing information, one is led 
to conclude that from the standpoint of the sanitarian, 
the egg handler, and the consumer, the cleaning of all 
eggs, clean or dirty, would be very desirable if properly 
carried out. The method for washing eggs in this study 
does not differ significantly from that used by many 
egg handlers, and it can be satisfactorily controlled, It 
is of primary importance that the washing be done be 
fore any organisms penetrate to the egg contents. It 
should also be pointed out that any heat treatment 
which does not provide for a temperature of 60-62° C. 
(140-144° F.) for at least 2.5-3.0 minutes throughout 
the entire egg will not effectively kill the organisms 
present. It is suggested that the main source of trouble 
in the egg industry, and the primary reason for the 
considerable variation in the results obtained by dif 
ferent research workers is due to the contamination of 
the egg contents before the washing treatment is 
applied 

Chese conclusions have been drawn solely on the basis 
of controlled laboratory results and before any washing 
recommendations could be made to the poultry industry 
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a comprehensive series of commercial scale experiments, 


hased on these conclusions would need to be carried out. 
\lso the results emphasized the necessity for adequate 
hacteriological examination in any study to determine 
the effectiveness of egg cleaning procedures. 


Acknowledgments 
Ihe authors are grateful to Dr. A. W. Nordskog, Depart 
ment of Poultry Husbandry, for his aid in the statistical analysis 


LITERATURE CITED 


1. American Public Health Association. Standard Methods for 
the Analysis of Water and Sewage. &th Ed., 1938, New 
York 

Changes in egg quality during marketing. North Central 
Regional Publication 15; Mich. Agr. Expt. Sta. Bull 
(1949) 

$+ Forsyrue, R. H. The effect of cleaning on the flavor and 
interior quality of shell eggs. Food Technol., 6, 55 
(1952) 

4. Grant, E. L. Statistical Quality Control. Ist Fd., 1946 
McGraw-Hill Book Co. Ince., New York 


Haines, R. B. Microbiology in preservation of the hen's 
egg. Special Report, Food Investigation Board, London 
No. 47 (1939). 

Moran, T., AND Prout, J. The storage of eggs. Special 
Report, Food Investigation Board, London, No. 26 
(1926) 

Romanorr, A. L., 
Ist Ed., 1949. John Wiley and Sons, Ine., 
Ne w York 

Rosser, F. T. Preservation of eggs Il. Surface contami 
nation on egg-shell in relation to spoilage. Canad. J. Res 
20D, 291 (1942). 

Rosser, F. T.. Waite, W. H., Wooncock, A. ann 
Fietcner, D. A. Preservation of eggs 1. Treatments for 
maintaining quality in shell eggs at ordinary tempera 
tures. Canad. J. Res., 20D, 59 (1942) 

TANNER, F W The Mic roltology of Food, 2nd Ed., 1944 
Garrard Press, Champaign. 

I. L., Une, F. D. The effect of moisture 
condensation (sweating) on keeping quality of clean and 
dirty eggs in cold storage. Nebr. Agr. Expt. Sta. Report 
(Mimeo.) Project 361 (1951). 

Work, J., McNatry, E. H., ann N. H. The 
effect of temperature on the bacterial infection of shell 
eggs. Food Technol., 4, 316 (1950). 


AND Romawnorr, A. J. The Awan kag 
New York 


What Makes Flavor Leadership ?* 


1. B. SJOSTROM S. E. CAIRNCROSS 


Arthur D. Little, 


Inc., Cambridac, Mass 


(Manuscript received June 12, 1952) 


There are single products in the food industry which 
not only lead the field but outsell all others combined. 
In an attempt to determine the possible role of flavor 
in this picture, a number of outstanding leaders have 
been examined in comparison with their nearest com- 
petitors. An analysis of several typical situations by 
the Flavor Profile procedure has been made, which 
points the way to some interesting observations and 
conclusions, 


Looking broadly at consumer acceptance in foods and 
beverages, one is impressed by certain products which 
have an amazing degree of acceptance in their respective 
classes. It may be argued that this unique position is 
merely a happy circumstance resulting from excellent 
advertising, good will, and name. Technical excellence 
should, of course, be given considerable weight in the 
analysis of these products, emphasizing uniformity, good 
quality control, and stability \ few products have 
heen leaders for more than a generation and some may 
contend that leadership is merely the survival of the 
fittest; but several of our examples are quite recent in 
origin (7) 

PROCEDURE AND METHOD 

As a basis for this study, several brands of 8 different types 
of foods, confections, and beverages were subjected to careful 
examination from the standpoint of flavor and quality. It was 
hoped that this would provide the common denominator of 
quality for moderately successful products and some clue as to 
the unique factors of flavor and quality responsible for the out 
standing success of certain individual products in each class 


* Presented at the Twelfth Annual Meeting of the IFT, 
Grand Rapids, Michigan, June 11, 1952 


The leaders in totally unrelated classes were finally studied with 
the purpose of discovering any common characteristics. Such a 
cross comparison is made possible by a study of their Flavor 
Profiles 

Products examined were catsup, prepared mustard, salad 
dressing, canned luncheon meat, cola drinks, chocolate bars, 
peanut butter, and gelatin desserts. These products were chosen 
because there was a leader in each class which in many areas 
outsold all others or outsold all others combined. Leaders were 
chosen on the basis of trade information supplemented by pub 
lished brand preference studies (5). All brands studied are dis 
tributed nationally; therefore, they make no large concessions 
to regional flavor preferences 

These findings should not be considered academic. Their 
application may be wide. Food technologists need a_ flavor 
standard for their product— whether they use it as a goal for a 
new product development or as a standard for quality control 
Selection of the standard is determined by the type and size of 
market sought. The products studied for this paper are leaders 
with wide appesi, and their Profiles indicate what the processor 
should strive for. If a food company wishes a, to establish a 
market in a certats region, b, to appeal to a select gourmet 
group willing to pay well for distinctive flavor, or c, to satisfy 
a specific national group, he would be wise to investigate the 
characteristics that appeal peculiarly to the palates of the group 
he hopes to interest. Yet certain qualities are essential to all 
successful food products, no matter what their intended market 

Since the products for this study were ones whose preferential 
position was well established, it was necessary to choose a 
method of flavor analysis that did not permit the taster’s per 
sonal preference to enter. The Flavor Profile method (4) meets 
this requisite; furthermore, it permits easy comparison of sam 
ples and clear expression of characteristic qualitative and semi 
quantitative differences. For the purpose of Profile examination 
a panel of 6 to 8 trained members is used. The procedure is 
essentially that presented by the authors before this society in 
July 1949. It involves, in brief, a tabular record of the intensity 
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FLAVOR 


of character notes in the order of their appearance, including 


taste, 
According to the Flavor Protile 
ents 


aroma, and feeling factors 


concept flavor consists ot a 


number of unidentifiable compot which combine to produce 


flavor compote nts of 


Phe 


over-al 


blend or body and of a tew recog izable 


which give the 
intensity of the character 

flavor effect contributed by 
sidered 
estimated 
perceptible to 


used 


iracter and individuality 
can be estimated The 
blend and notes con 


al d 


“notes” product ch 
notes 
the character 


together is termed amplitude its intenst 
\ numerical seale ts 


strong. renee 


used, ranging trom 


on critical characteristics 


DISCUSSION 
In answer to the question, “What makes flavor leader 
Blended 
effort to 
Blending 


it mav be said firmly, “blended flavor 
to achieve, but any 


ship?” 
flavor is not always easy 
give a product blended flavor is worth while 
shouts “quality This presupposes that the expected 
character notes will be in proper register, strongly sup 
ported by a body of blended flavor. It does not mean 
total No because it Is 
bland, but people prefer a blended mustard. .\ blended 


flavor is a smooth flavor, having a good balance of char 
\n unblended or crude flavor may be con 


blandness one uses mustard 


acter notes 
verted to an interesting blended complex 

Blending flavor can be compared to landscaping a 
Phe general picture is a mass greenness 


Blended amplitude is pro 


piece of land 
involving lawn and shrubs 
vided by the lawn, with shrubs providing interesting 
characte Ihe 
blend with general background of green or they may be 


notes shrubs may be so placed as to 


put in striking positions where they attract attention 


With flavors, perte ct level 
Many 


and produce a bizarre ettect 


ness or absence ot high notes is not desirable 


products, such as catsup, have one or two outstanding 


notes which provide interest, backed by a large volume 
whereas some products for example, 


of the blend and not be 


of blended flavor ; 


milk—are interesting because 
cause of any single note 
It requires experience in developing food products or 


in developing flavors to achieve a blended flavor; it 
requires ¢ xperience in analyzing flavor to determine the 
iiterest 


blending while maintaining 


€ Dries good flavor is de veloped, 


propel degree ot 
notes and individuality 
quality control is necessary to insure that all lots main 
tain the ideal blended flavor 

Although the mechanism by which flavor operates ts 
not understood, we can theorize on its functions. Studies 
indicate that a good blend requires several compatible 
elements in the proper proportions, perceived in_ the 
proper order, and leaving no aftertaste. That's a com 
pact definition, and it needs amplification 

It is understood that two or more flavor elements are 
not 


necessary for a blend, for most single flavors are 


blended 
but achieve a satisfving blend ot 
flavor in any processed food. This doc 


product must have as many ingredients as it does flavor 
sour, 


Flavors occurring in nature are often blends, 


man must work to 


s not mean that a 


factors For strawberry 1s sweet, 


fruity, and astringent; peanut butter 


example, a 
has a number of 


flavor factors but few ingredients. The complexity ot 
the flavor having several character notes is often a result 
of the processing. But the variety aad character o1 thre 


notes must be controlled, and supervision of the proces 


ADER 


SHIP 


ing is part of this flavor control. Some products achieve 
a variety of flavor notes by using a variety of ingredients 


for example, cola drinl 


‘s, catsups, and salad dressing 
\ complexity of flavor factors makes a food interesting 
()f the cola drinks examined in this study, the leader 
had the most notes and the greatest amplitude of blended 
that 1s 


the most popular 


Havor; its complexity gave it a distinctiveness 


undoubtedly one reasons it ts 
brand 

But the blending is not accomplished if the ingredients 
and flavor notes are not compatible. Although vinegar 


is the principal flavor of one of candy, who would 
Compatibility can be appraised by 
trained tasters with good 


a laboratory panel, food producers submut 


typ 
like vinegar sherbet 
judgment. Once a sample is 
approved by 
it to 
what on the 


a consumer panel, Compatibility depends some 


preferences and likes of people ; sometimes 


educated to 
incompatible until recommended 


consumers must be new combinations which 


they nught regard as 
Would you think strawberry ice cream would be good 
on blueberry pie Phe combination was tried by a pet 
on who had ordered blueberry pie a la mode : the shop 
out of vanilla ice cream, and so he tried the straw 
Ile the 
thought of combining rum flavor 
manufacturer has 
with 


a good taste sense 


berry found flavors compatible llave you 
chocolate \t 


combi 


with 


least one candy Irving new 


nations requires a person couraye imagination, 


EN pPcricnce 


hie 
aspect ol blending, and aftertaste 1s a ¢ onsequence ol this 
aspect hie speed with which a note appears depends 
in part on the nature of the ingredient, in part on the 
on the use of a blender 
detected by the 
bite till it has 
seconds. fimitations fre 

Red pepper 


llere an ingredient 


order of appearance of notes is an important 


incl alse 
often be 


quantity of the stimulu 
Imitation black 
speed of the bite 


peppe r can 


true pepper doe not 


heen on the tongue for a tew 


quently have a quick bite 3) is the in 


has 
ubstitution might help the 


realistye 


srecdient which quick bit 


ittamment ob a more 
of dittes 
the difference 
Protiles of 
catsups presented in an earlier paper (2) that 3 
brands exhibited the first pe reeptible note ; 
the fourth had as its first 
actel 


whiticant 


Phe order of appearance ol notes is a basis 


may make 


following 


between product that 


hetween leading the field o1 
show 
sweetie as 
note a baked bean-thiol char 


early appearances of the baked bean note is 
sample had 
Its 


identification, tor produc ts 


for several (only one 


and it was a distinctive characteristu 
facilitates 


the first 


this note, 


early appearance 
ire identified often by 
hie st 


recognizable note 
the taster or the con 
an Wnpressiot i. We call that imitial 
the flavor analyst evaluates it. He 
to ail 


notes appearing to 


Hipression 
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usually has iowledgve of consumer preferences 


comsumer may 
ot the 


( hil it characteristr 


in judging it icceptability 


initial 


it mia 


an unavoidable part of products, it is preferabl 
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comed. The addition of salt and pepper improves the 
initial flavor impression because the seasonings blend 
the sulfide note, and thus make it more acceptable. 

[he wide use of the phrase “to leave a good taste in 
your mouth” as applied to many situations not per 
taining to foods attests to the importance of a good last 
mpression. A good last impression, or controlled after 
taste, is especially important to sales of food products 
\ftertaste is caused by the persistence of a single note 
In salad dressings the flavor of rancid oil, present in 
brands other than the leader, is evident in the aftertaste 
long past the time of the last swallow. Disagreeable 
altertastes require something to wash them out of the 
mouth ; it is more difficult to wash them out of the mind 
Hl will may be built up and sales hurt by poor after 
taste, Stringent evaluation of ingredients is necessary 
to avoid the use of flavor degrading materials in 
processed foods. The leading luncheon meat, salad 
dressing, and gelatin dessert left no perceptible after 
tastes, while the brands following them in preference 
did leave aftertastes 
fered from a lasting taste which did not invite further 
The absence of aftertaste, coupled with a less 


The second place chocolate suf 


eating 
-ynthetic type of fruity quality, appeared to be the flavor 
advantage of the leading gelatin dessert; the second 
place brand had a synthetic crude fruity aftertaste which 
lingered for a comparatively long time. The first place 
cola drink exhibited a quick, clean disappearance of 
taste which encourages the drinker to take a second sip. 
If the sips follow one another steadily, more colas are 
sold. A near competitor to the leading cola drink leaves 
a persistent flavor note 

\n aspect of flavor that contributes to blend or lack 
of it is the appearance of notes in quick succession. If 
Hetes appear in close succession, the over-all flavor 
seems blended. If some of them appear too slowly, the 
flavor seems to be out of balance with unintegrated 
character notes. The leading salad dressing exemplifies 
integration of notes, with sourness, sweetness, and eggi- 
hess appearing at the same time. 

Lack of integration is partly responsible for 3 factors 
which have just been discussed: the appearance of a 
single unacceptable note as the first note, the persistence 
of a single unacceptable note as aftertaste, and the un 
blended quality of a flavor throughout its whole life. 
lhese considerations all relate to the speed of succession 
of notes. Each of these problem situations can be alle 
viated if notes appear and disappear rapidly, for they 
then seem more nearly blended into one integrated 
flavor 

\ leader often has a mouth-filling flavor. This effect 
can be deseribed as that produced by a well salted broth. 
The outstanding salad dressing was mouth-filling, but 
the other brands examined were mouth-coating. Among 
the canned luncheon meats this mouth-filling quality was 
outstanding in the leader 
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TABLE 1 


Flavor profiles of canned luncheon meats 
Flavor-by-mouth 


Sample A | Sample B Sample ¢ 
Amplitude 3 | Amplitude 1 Amplitude 1 
Salt 1 Sweet ? Salt z 
Brothy 3 Salt 3 Denatured meat proteir 
Denatured meat protein 2 | Astringent 1 
Greasy 1 | Greasy 
Key: 1 Slightly strong; 2 moderately strong; 3 strong 


Partial Flavor Profiles of three brands of luncheon 
meat examined show how the leader relies on good 
blend and mouth-fullness. According to consumer 
analyses, Sample A is indicated as the preferred brand, 
Sample C second, and Sample B follows in third place 

Sample A has a high level of blended flavor, as shown 
by its amplitude of 3. It has a mouth-filling effect pro 
vided by the brothy note; this is supplemented by a low 
level of saltiness. Sample B has a lower level of total 
favor with a prominent denatured meat protein note, 
similar to a component of corned beef flavor; it is also 
sweet, salty, and greasy. Sample C has a similar protein 
note, with saltiness and astringency. But the mouth 
filling brothy quality of Sample A seems to be the unique 
difference between the samples. 


SUMMARY 


To summarize impressions gained from a study of 
leaders in & different unrelated classes of products, the 
following attributes are, in part, characteristic of all: 
early impact of appropriate flavor; pleasant mouth 
sensation ; full body of highly blended flavor ; rapid de 
velopment of full flavor in the mouth; in many cases, a 
rapid disappearance of flavor on swallowing; and ab 
sence of unpleasant notes appearing alone in early 
impact or in aftertaste. 

The true source of these interesting properties is well 
hidden behind integrated procedures for raw materials 
procurement, processing, flavoring, and packaging 
These qualifications are listed as objectives for future 
programs on product development and improvement. 
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Effect of Growing Area on Tannin and Its Relation to 
Astringency in Frozen Elberta Peaches 


D. G. GUADAGNI anp C. C. NIMMO 


The tannin content of Elberta peaches from three 
different growing areas, of varying prevailing climatic 
conditions, was determined. Differences in relative 
astringency were directly related to differences in the 
tannin content of fruit from the various areas. 


\stringency is generally associated with the pucker 
ing sensation caused by tasting high-tannin-content 
fruits such as unripe bananas or persimmons. In the 
immature state these fruits are so astringent that they 
are considered unpalatable from this standpoint alone 
During ripening the astringent properties of these fruits 
are lost. In studies reported by Loyd in 1911 (5), the 
disappearance of astringency was not found to be cor 
related with loss in tannin. This lack of correlation was 
probably due in part at least to the fact that earlier 
methods of estimating tannins gave the total amount of 
tannin-like substances, whereas astringency may result 
only from certain specific types of tannin compounds 

In 1945 Barnell and Barnell (2) developed a method 
of determining so-called “active” tannins in) bananas 
lhe determination is based on the difference in time re 
quired for a standard diastase preparation to hydrolyze 
a given amount of starch in the presence of an aqueous 
solution of the tannin and in the presence of water. The 
time required for hydrolysis of the starch is directly 
related to the amount of tannin in the solution. Using 
this method they were able to show a gradual loss in 
tannin during ripening, and the changes were correlated 
with edible quality 

In peaches some of the greatest differences in astrin 
gent properties have been observed among different 
varieties. Blake and Davidson (3) classified a number 
of different peach varieties according to tannin content 
and found some of these so high in tannin that they were 
regarded as relatively unpalatable. They also pointed 
out the possibility that the same variety grown in cer 
tain districts could vary greatly in astringency. In 1942 
Blake (1) published some additional results of his 
studies on the acidity and tannin content of peaches. In 
this latter report he noted that tannin content of certain 
varieties was affected in varying degrees by the season 
in which they were grown and he also indicated that 
climatic factors may have been responsible for the sea 
sonal variations 

Since tannin content is a factor of particular im 
portance in determining the amount of oxidative dis 
coloration that occurs in frozen peaches which have been 
thawed and exposed to air, work was undertaken in this 
Laboratory to determine the effect of growing area as 
influenced by climatic conditions on the amount of tan 
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nin produced in the fruit (4). In view of reports to the 


effect that large amounts of tannin affect the edible qual 
ity of fresh peaches, an additional purpose of the project 
was to investigate the effect of tannin content on the 
relative astringency of frozen sirup-packed Tlberta 
peaches 


EXPERIMENTAL 


Source of material. The experimental raw material was ob 


tained from 3 different growing areas (designated as A, B, and 
? con 


() within a relatively small geographical location for 2 
secutive seasons. Each of these areas represents rather definite 


types of climatic conditions. Area C is generally considered cool, 


relatively few bright sunny days, while 


foggy, and cloudy with 
From 


area A is characterized by very warm and sunny weather 


a climatic standpoint area B is considered intermediate between 


\ and C with respect to temperature and sunshine 
It is recognized that other factors such as soil type, cultural 
and application of fertilizers may have an effect on 


practices, 
the 


the amount of tannin produced in the fruit. However, 


peaches trom each area were selected from healthy uninjured 


and from orchards which followed as nearly as possible the 


trees 
Pherefore, th 


same general cultural and fertilization practices 
e of climatic origin 


thes 


main experimental variable is considered to b 

Preparation of materials. The peaches from each of 
areas were carefully selected for prime maturity and all were ot 
the Elberta variety. Immediately after harvest, the fruit) was 
Laboratory by panel truck and processed for 
hes were halved, pitted 
tollowed by fog au 


transported to the 
Ireezing preservation Ripe whole peac 
and steamed (cups down) for 45 seconds 
cooling. The skins were slipped off. The peeled halves were 
then sliced (12ths), sorted, and packed directly into No. 2 fruit 
enamel cans. Sufficient 40° Brix sirup containing 0.1% ascorbic 
acid was added to completely cover the fruit. The cans were 


caled with an automatic sealer, frozen in an air blast at —10° F 


and stored at 10° F. (—23.3° C.) 


\pproximately 25 representative peaches from each lot were 


elected for analytical determinations. These were frozen whole 
lip-peeled by quick immersion in cold water, pitted, quartered, 
and ground at 10° F. (—23.3° C.) to pass through a 4-mm 


screen, The ground material was thoroughly mixed, packed in 


friction top cans and stored at lO’ ©, (—-23.3" C.) until used 


for analysis 


ANALYTICAL METHODS 


Tannin. Since the tannin-like compounds present in peaches 


have not as yet been isolated and chemically identified, it is im 


possible at present to single out any compound or compounds 


which are responsible for the astringent action found in some 
peache : Pherefore the tannin determinations were made on 
the basis of phenolic compounds, since phenolic groups are con 
sidered to be common to all tannins and responsible for their 
properties. However, it is recognized that peaches 


which react 


astringent 
may contain simple phenols and other sompounds 
not be classified as tannins 


with the phenol reagent and should 
\s a matter of fact it has not been established that the more 
complex phenols from peaches should be classified as such; but 
since this group of compounds has been commonly referred to 
as tannins in the past, this terminology will be retained with cet 


tain modifications. Total phenolic compounds were determined 


essentially by the method {f kosenblatt and Peluso (7) The 


accuracy. of this method 1 +0.5% over the range of 0.05 to 0.2 


milligrams of tannic acid per 100 ml. of solution 
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In a previous publication (4) it was shown that for most 
peach varieties the phenolic compounds which are converted to 
dark brown substances by oxidative enzymes amounted to 70 
80% of the total phenols presnt. A linear relationship was ob 
tained between total phenolic compounds and those which take 
part in the oxidation, and therefore the oxidizable fraction alone 
will be considered as tannin, since the other apparent phenolic 
compounds are not oxidizable. The method of determining the 
oxidizable fraction is adequately described (4) and in essence 
consists of determining total phenolic compounds prior and 
subsequent to controlled enzymatic oxidation of the naturally 
eceurring phenolic substances in the peach tissue. The differ- 
ence between these two values represents the oxidized fraction 

Hereafter, the word tannin will refer to total oxidizable 
phenols, and tannin difference or difference in tannin value will 
refer to differences in this fraction between samples from the 
Various areas OF 

Total acidity. Total acidity was determined by titrating 
100 g. of a uniform mixture containing 100 g. of peaches and 
400 g. of distilled water. The sample was titrated with O.1N 
sodium hydroxide to pH 8.0 with a pH meter and the results are 
calculated as percent citric acid 

Organoleptic appraisal. \|! tasting was done on the sliced 
peaches packed in sirup and ascorbic acid. The samples to be 
compared on any given day were thawed in cool running water 
for 4 hours; and after draining, each slice was cut into 4 or 5 
pieces so as to provide a more uniform sample for the indi 
vidual judges. After the slices were prepared for tasting, sirup 
was added back to the fruit, so that each sample had the same 
fruit-to-sirup ratio. Triangular taste tests were used to deter 
mine organoleptic differences between the samples. A panel of 
10 to 15 persons was used and all tasting was done under illumi- 
nation of sodium vapor lamps which served to eliminate any 
color differences between samples. Each comparison was re- 
peated 3 to 4 times. The organoleptic results were statistically 
analyzed for significance by the chi square method of analysis 


RESULTS AND DISCUSSION 


Effect of growing area on tannin content. [he data 
in Table 1 show highly significant differences in the 
tannin content of Elberta peaches from the three areas 
under study. While the values for the 1949 season are 
considerably lower than those obtained during 1948, 


TABLE 1 


Effect of growing area on the tannin content and total acidity 
in Elberta peaches 


Tannin” acuity 
1948 1949 


+S? 0.48 
151 0.43 0.45 
181 44 0.46 


© Expressed as mg. pure tannic of peach tissue 


* Expressed as percent citric acid 


the actual differences between areas are almost the same 
for the 2 seasons. This would indicate that conditions 
affecting the accumulation of tannins in this variety of 
peaches for the 1948 and 1949 seasons were fairly uni- 
form for the 3 areas. The difference in tannin between 
the 2 years is clearly a seasonal difference which was 
fairly constant for the 3 areas under consideration. 
Since the individual areas are all within a radius of not 
more than 100 miles it is not unlikely that major sea- 
sonal climatic changes would affect each area in about 
the same degree. 

In this connection Blake (7) has reported fluctuations 
in tannin values due to marked differences in climate 
from one season to another. In general he found that 
high tannin values within given varieties were corre- 
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lated with seasons in which low temperatures and cloudy 
conditions prevailed during early spring, and that warm, 
sunny weather during early spring was correlated with 
low tannin content for the same varieties. These obser 
vations on climatic effects are in general agreement 
with the results obtained from the three areas under 
investigation. 

It has already been pointed out that the main differ- 
ence between these areas is climatic in nature. The 
area having the most unfavorable weather from the 
standpoint of cloudiness and temperature produced 
peaches which contained the greatest amount of tannin ; 
whereas the lowest tannin values were found in the 
area having warm to hot sunny weather from spring 
throughout the summer. The fruit grown in the area 
which experienced climatic conditions somewhere be- 
tween the two extremes also had an intermediate tannin 
value. During the first season, the tannin content of 
peaches from area B was a little closer to that of fruit 
from area C, and during the second season it was almost 
equally spaced between areas A and C. 

Since evaluation of climatic conditions in the three 
areas is qualitative in nature, a definite correlation be- 
tween tannin value and quantitative figures expressing 
heat units or number of cloudy days cannot be made at 
this time. However, differences in temperature and 
sunlight between these areas are so marked and con 
sistent from season to season that a general correlation 
based on climatic effects appears to be warranted. It 
should be noted, however, that these results are based 
on the Elberta variety only and may not follow the same 
pattern in all other varieties. 

Neither season nor growing area appears to have any 
significant effect on the total acid content of Elberta 
peaches used in these experiments. Blake (7) also 
found that the total titratable acidity in the Elberta 
variety did not vary markedly when grown under dif- 
ferent climatic conditions. 

Effect of tannin on astringency. | uring the early 
part of the organoleptic work, it became evident that 
there were large differences in sensitivity to astringency 


among the panel members first selected. Hence it be- 


came necessary to screen a large number of persons in 
order to select a panel who could detect astringent sub 
stances. The screening was first done on a synthetic 
peach juice solution containing varying amounts of 
reagent-grade tannic acid, and later on peach puree con 
taining varying amounts of the same substance. Mem 
bers of the panel finally selected were able to detect dif- 
ferences of 15 to 25 mg. of tannic acid per 100 g. of 
solution or puree with a fair degree of accuracy. Al 
though it is not presumed that the tannins in peaches as 
measured herein are identical or even similar to reagent- 
grade tannic acid, the subsequent results show that 
peach tannins are capable of producing an astringent 
effect on persons sensitive to these substances. 

The data presented in Table 2 show the results 
obtained on the frozen peaches from the 3 growing 
areas. Significant differences were observed between 
areas A and B during both seasons. In 1948, 16 of the 
21 judges who correctly identified the duplicates se- 
lected the sample having the highest natural tannin 
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TANNIN AND ASTRINGENCY 


TABLE 2 
Comparison of frozen Elberta peaches from different areas 
with particular emphasis on differences in 
degree of astringency 


Most 
Areas under Number of Num Significance A Tannit 
rrect > sample ¢ content 
omparisot udges at I 
inswers ratic 
1 
A vs. B (1948 39 1 Yes 5 16 7 
Avs. B (1949 4 14 Yes 2 12 1.61 
A vs. ( 1948) 4 19 Yes 1 18 1.76 
Avs. C (1949 5 19 Yes | 18 217 
B vs. ¢ 1948 7 1 No t t 1.2 
B vs. C (1949 19 Yes 7 12 1.35 
4 Those of judges who correctly identified duplicates. The figure 1 
refers to the area first mentioned in comparison and 2 indicates the area 


mentioned last 


content as the most astringent, and in 1949, 12 out of 
14 correctly selected the higher-tannin samples on the 
basis of astringency. The differences in tannin value 
for areas A and B during 1948 and 1949 were 48 and 
42 mg./100 g., respectively 

On the basis of results obtained in comparing A and 
B it would be expected that astringency differences in 
samples from A and C would be more easily detected 
because of the higher tannin differences between the 
latter 2 areas. As expected, significant differences were 
detected in the samples from these areas, and of those 
identifying the duplicates, selection of the sample con 
taining the greatest amount of tannin as the most astrin 
gent was practically unanimous for both seasons. Obvi- 
ously, as the tannin difference is increased from 42-48 
mg./100 g. to 78-81 mg./100 g., selection of the most 
astringent sample is definitely facilitated. This also 
indicates that compared to area A the tannins in the 
fruit from areas B and C have a definite astringent effect 
on persons who are sensitive to these substances, and 
the apparent effect is increased as the difference in 
tannin content between samples is increased. Although 
the tannin content in samples from areas B and C was 
sufficient to cause a definite astringent effect to mem 
bers of this panel, in our opinion it was not high enough 
to classify the fruit as unpalatable from the standpoint 
of astringency. As a matter of fact some of the. pane! 
members who readily recognized the differences in 
astringency preferred the more astringent sample. 

Comparison of the fruit from areas B and C showed 
that the difference between these samples was significant 
during the 1949 season but not during 1948, For 1948 
the tannin contents of areas B and C were 151 and 
181 mg./100 g., respectively, giving a difference of only 
30 mg. This was the lowest difference encountered 
between any of the sample pairs tested and existed in 
the highest range of tannin content. 

Although these experiments involved only a small 
number of samples, it is interesting to note that the re- 
sults are in accord with the well-known Fechner-Weber 
principle. This rule states that a difference in sensory 
response is proportional to S,/5,, where 5, and S, are 
stimuli. Moncrieff (6) points out that this relationship 
holds, within limits, for taste and smell and that with 
these senses the ratio S,/S, is approximately 1.3 for a 
barely perceptible difference in sensation \s shown in 
Table 2, the only comparison in which a detectable dif 


ference in astringency was not found is also the only one 
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where the ratio of tannin contents fell below 1.3 (B vs. 
C, 1948). In 1949 the tannin content ratio between 
these two areas was 1.35, and the organoleptic results 
clearly show a significant difference in astringency. 
Furthermore, as the tannin content ratio increased, a 
regularly increasing proportion of the judges who cor 
rectly identified duplicates were able to identify the 
more astringent sample. Therefore it appears that for 
the range of tannin content found in these limited 
numbers of samples, the taste responses followed the 
Fechner-Weber relationship 


SUMMARY AND CONCLUSIONS 

Frozen Elberta peaches from 3 areas representing 
different climatic conditions were analyzed for tannin 
content and subjectively compared for differences in 
astringency 

In general the area having the warmest and clearest 
weather produced peaches of the lowest tannin content, 
while the cooler, cloudy area produced fruit of highest 
tannin content. The area having climate considered to 
be intermediate between these two extremes also pro 
duced peaches with intermediate tannin contents 

Significant differences in astringency were found in 
peaches grown in the areas causing the lowest) and 
highest accumulation of tannins. In somewhat lesser 
degree these differences were also found in fruit from 
areas of lowest and intermediate tannin content. Dif 
ferences in astringency between the areas of inter 
mediate and highest tannin content were not detectable 
during the first season. During the second season a 
significant difference was detected, but the difference 
in astringency did not appear to be as marked as in the 
other comparisons 

Phe ability to detect differences in astringency due to 
the tannins found in these peaches appears to depend on 
the magnitude of the total amount present as well as the 
magnitude of the difference between samples. 

lannins as determined by the method used herein 
appear to be correlated fairly well with relative astrin 


gency determined by organoleptic means 
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Gelation and Clarification in Concentrated Citrus Juices. III. 


Effect of Heat Treatment of Valencia Orange and Duncan 


D. ATKINS, A. ROUSE,* ROL 


The effectiveness of heat treatment of citrus juices 
prior to concentration to prevent gelation and clarifi- 
cation in concentrates is shown to be dependent upon 
temperature and the quantity of pulp present in the 
juice. Data are presented showing the effect of heat 
treatment at various temperatures from 125° to 
195° F. (51.5° to 905°C.) on the retention of pec- 
tinesterase activity in citrus concentrates and the de- 
gree of gelation and clarification that occurs during 
storage of these products at 40° F. (4.5° C.). 


Prevention of gelation and clarification in concen- 
trated citrus juices is of major importance to processors, 
since product quality is affected and economic loss may 
occur. Rouse (7) pointed out that these changes in 
physical appearance are caused by enzymic action of 
pectinesterase on the natural pectin present in citrus 
juices, resulting in the formation of low-methoxyl pectin 
which then combines with polyvalent ions to form gela- 
tinous pectinates, 

lhe basic factors and those of practical significance, 
including fruit variety, amount and type of pulp in the 
concentrated juices, degree of concentration and tem 
perature of storage are described by Wenzel, Moore, 
Rouse, and Atkins (9). Possible methods for the re- 
duction or prevention of gelation and clarification are 
modifications of processing procedures or inactivation 
of the peetic enzymes by heat treatment. Storage at 
O°. (--18.0°C.) at all times also retards these 
enzymic changes 

By the application of heat to citrus juices before con- 
centration, the reduction or prevention of gelation and 
clarification in citrus concentrates may be accomplished. 
The degree of reduction of enzymic action obtained 
depends upon whether the temperature and time of 
heating used is sufficient to partially or completely in- 
activate the pectic enzymes. If inactivation is incom- 
plete, the concentrate should be stored at 0° F. 
(--18.0° C.), the temperature recommended for storage 
of frozen concentrated citrus juices. Complete inactiva- 
tion of the enzymes would permit storage at refrigerated 
temperatures higher than those possible for the par 
tially inactivated products 

The purpose of this paper is to present information 
on the effect of heat treatment before concentration of 
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Valencia orange and Duncan grapefruit juices at vari- 
ous pulp levels on a, the retention of pectinesterase ac- 
tivity and b, the degree of gelation and clarification on 
storage of the concentrates made from heat-treated 
juices. 

EXPERIMENTAL PROCEDURES 


Preparation of the juices. The processing procedure for the 
heat treatment studies is indicated on the flow diagram, Figure 1. 
The juice, pulp, and seeds were extracted from the fruit using 
a Citro-Mat extractor and then passed through the Food Ma- 
chinery finisher with the pressure head set loosely and using a 
0.020-inch screen. The juice that passed through the 0.020 inch 
screen was again screened on a 200-mesh shaker screen. The 
juice passing through the shaker screen perforations was fed 
into a Weil turbine pump to size the particles of pulp. The juice, 
pulp, and seeds extruded from the finisher were again finished 
with a ™%-inch screen with the pressure head of the finisher set 
normally. The juice and pulp that passed through the '%4-inch 
screen were also sized in the Weil turbine pump. Finally both 
juices containing sized pulp particles were blended together to 
make single-strength juice with 5, 10, or 15% pulp content by 
volume. 

Heat treatment and concentration of the juices. The juices 
were pumped through 40 feet of “44-inch I.D. stainless steel 
heating tube at a flow rate of one gallon per minute. Hot water 
was circulated around the heating tube to provide the desired 
temperatures that ranged from 125° to 195° F. (515° to 
90.5° C.). The time required to heat the juices from room tem 
perature to the desired temperature was 3 seconds. The juices 
were discharged directly from the heater into the evaporator, 
thereby immediately lowering the temperature of the juice to 
70° F. (21.0° C.), After concentration of the juice to 42° Brix, 
the concentrate was filled into 6-ounce cans, vacuum sealed, and 
placed in —8° F. (—-22.0° C.) storage. No freshly extracted 
cut-back juice was used in any of the concentrates. Figure 2 
shows the small pilot plant evaporator used in these studies. A 
description of it has been published (7) 

Analyses of the juices and concentrates. hie juices prior to 
heat treatment were examined for pulp content by a centrifugal 
method (8), Samples for pectinesterase determinations were 
prepared from 42° Brix concentrates by weighing 25 g. of the 
concentrates into 100 ml. tared volumetric flasks. These were 
made to volume with distilled water. The method for measure 
ment of pectinesterase activity included parts of the procedures 
by both MacDonnell, Jansen, and Lineweaver (3) and McColloch 
and Kertesz (4) as modified by Rouse and Atkins (6). The 
pectinesterase units are expressed by the symbol (PE.u.) 
ml./° Brix which represents the milliequivalents of ester hydro 
lyzed per minute per milliliter per ° Brix. The ° Brix of the 
juices was determined at 82.4° F. (28.0° C.) using a Bausch and 
Lomb Abbe type refractometer. Gelation and clarification in 
the concentrates were determined by previously described 
methods (2, 5). The concentrates were removed from —8’ F. 
(—22.0°C.) storage and placed immediately into 80° F. 
(26.5° C.) storage for examination after 24 hours and also into 
40° F. (4.5° C.) storage for examination after 1 and 2 weeks, 
and 1, 2, and 3 months. Degree of gelation is indicated as none, 
very slight, slight, semi-gel, or solid gel. The occurrence of a 
semi-gel or solid gel in a frozen citrus concentrate would cause 
consumer complaints. 
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Figure 2. Small, low-temperature, high-vacuum, pilot 
evaporator used for preparation of citrus concentrates. 
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TABLE 1 


Effect of heat treatment of Valencia orange juice before concentration on pectinesterase activity and short-term 
elevated storage temperature on gelation and clarification in 42 Brix concentrates 
Percent pul 


by volume 


Pherma 1s 


Degree of gelation afte + he Degree of clarification after 24 hr at 
F. (26.5° CL) 


Extreme Extreme Extreme 
Extreme Extreme Extreme 
Extreme Extreme Extreme 
None Extreme Extreme 
None None None 
None None None 
None None None 
None None None 


(63.0 ©.) the resulting concentrates contained pecti (elation and clarification in frozen Valencia orange 
nesterase activities of 11.7, 24.3, and 40.3, respectively concentrates when placed in 40° F. (4.5° C.) storage 
\lso presented in Table 1 is the effect of heat treat for | and 2 weeks and 1, 2, and 3 months are indicated 
ment of Valencia orange juice on gelation and clarifica in Tables 2 and 3. After one week storage of the con 
tion in 42° Brix concentrates after 24 hours storage at centrates the 5% pulp level showed very slight gelation 
80° OF. (26.5° C.). This is a short term high tempera and extreme to definite clarification in the control 
ture storage by which gelation and clarification in citrus through the 145° F. (63.0°C.) samples. After 3 
concentrates may be determined and gelation of the months storage gelation was found to vary from very 
Valencia orange concentrate is shown in Figure 3. No slight to solid gels in the concentrates and clarification 
velation occurred in the concentrates made from 5% to vary from none to extreme as indicated in Tables 2 
pulpy juices while extreme clarification appeared in the and 3. Traces of activity remaining in the Valencia 
5% pulpy concentrates only for the control through the orange concentrates caused the occurrence of gelation 
145° F. (63.0° C.) samples when the products were stored at 40° F. (4.5° C.) that 
was not in evidence at the end of 24 hours storage at 
80° F. (26.5° C.) ; however, clarification did not occur 
~~ 195 185 175 165 155 145 135 in samples heated to 195° F. (90.5° C.), regardless of 
PULP which storage test was used, 
5 % Data on changes in pectinesterase activity, gelation, 
and clarification in Dunean grapefruit concentrates 
Pe. brought about by the application of heat to juices before 
10% eo RLY: f ]¢ concentration to 42° Brix are given in Tables 4, 5, and 6. 
: The degree of gelation in this series of concentrates 
15% : , after 24 hours storage at 80° F. (26.5° C.) is shown in 
' Figure 4. Concentrates made from grapefruit juice had 
less enzyme activity in the control than Valencia orange 
VALENCIA ORANGE concentrates containing the same quantity of pulp. The 
most activity in grapefruit juice, as was found in orange 
juice after heating to any specific temperature, was 


Figure 3. Gelation in Valencia orange concentrate after 
storage for 24 hours at 80 F. (26.5 C.). 


TABLE 2 
Effect of heat treatment on the degree of gelation in Valencia orange concentrates stored at 40° F. (4.5° C.) 


Length of Heat treatment prior to concentration to 42° Brix 


t 40" | 95° F 75° F 5° F 55° F 145° F 135° F Control 
7 (63.0° ($7.0° C.) (not heated) 

None None o None None None 
None None 0 Very slight Very slight Very slight 
None Very sheht ry slight slight Very slight Slight Slight 
Very sheht Very shgeht ry slight shght Very shght Shght Slight 

Very slight Very shght Very slight ry slight slight Very slight Slight Slight 

Very sheht Very slight Very shght ry slight slight 


Initial None None None me None None Very slight 

I wk Very shght Very slight Very slight one shight Sem gel Solid gel Solid gel 

wk Very sheht Very slight Very slight Very slight emi-gel Sem) gel Sohd gel Solid gel 

I mo Sheht Slight Shght Sen. gel gel Solid gel Solid gel Solid gel 
re Sheht Semi gel Semi gel gel Semi gel Solid gel Solid gel 


imo Sheht Sem: gel Semi gel Semi gel gel 


Initial None None None None Very slight Very shght Slight 

1 wk Very shght Very shght Very slight None gel Solid gel Solid gel Solid gel 
'wk Shaht Shght Very sheht Shght gel Solid gel Solid gel Solid gel 

1 mo Shuht Sheht Shght Semi ge! olid @ Solid gel Solid gel Solid gel 
me Semi gel Sem gel Semi gel Semi gel Solid gel Solid gel Solid gel 

ime Semi gel Semi-gel Solid gel Solid gel 


a 
(4 
! 
( conte (not heated 14 1 me Sem gel Sold gel 
18 18 Sen ae Solid gel 
14 ‘ 0.3 Semi gel Solid gel 
19¢ 1) 3 me Shght Semi-gel 
8.6 11.6 17.4 me None Sheht 
9 20 me None None 
18 11 1.5 4 None None 
19 90.5 0.3 0.9 1.5 me None None 
j 
Pulp 
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Figure 4. Gelation in Duncan grapefruit concentrates after 
storage for 24 hours at 80 F. (26.5 C.). 
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When the Duncan grapefruit concentrates were stored 
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TABLE 


Effect of heat treatment of Duncan grapefruit juice before concentration on pectinesterase activity 
elevated storage temperature on gelation and clarification in 42 


it 


of heat treatment on the degree of clarification in Valencia orange concentrates stored at 40 


458° ¢.) 


Control 
wt heated) 


None 

Atrene 
xtreme 
kextreme 


Extreme 


None 

extreme 
extreme 
xtreme 


xtreme 


Sheht 
k.xtreme 
xtreme 
Extreme 


to results definitely ilustrate 
inactivation of pectinesterase is necessary if gelation and 


that are not to be frozen, but stored at refrigerated tem 


3 months, that complete 


clarification are to prevented mm citrus concentrates 


peratures. Data presented in Tables 5 and 6 show that 
definite or extreme degrees of clarification and gelation 
were evident in most of the 135 samples of grapefruit 
at 40° F. (4.5° C.) 


\fter one month of storage semi-gels or solid gels were 


oncentrates examined alter storage 


found in all samples except one, which was made from 
F, (905° 


¢ pulpy juice that was heated to 195 

Ol 

no clarification after month and these 

also had been heated to 195° Ik \fter stor 

age for 3 months there was only one sample, which was 


? out of the grapetruit concentrates showed 


(nly 
for «ne 


storage 
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Valencia orange 
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SUMMARY 


Valencia orange and Dunean grapefruit juices of 5, 
10, or 15% pulp content were initially heated at various 
to }O5 | te YOS5 ( ) 


temperatures from 125 ($1:5 


and then concentrated to 42 lhe concentrates 


4 
and short-term 
Brix concentrates 


Length of nent prior to concentration t Brix 
Pauly storas 
Init None None New None None None None 
wh None Not None None None D t ES tvereing 
4 wh Non None None None None Extres eons 
None None None Slight Extreme kxtren 
Not Nome Detinite Extreme Extrer Extreme Extreme 
' None Extreme Extreme Extreme Extrem 
) lnitia None None None None None None None se 
vk None None None None None Extreme Extreme 
wk None None None None Extreme Extreme 
m None Nome None Definite Extreme Extreme Extreme 
n None Sheht Extreme Extreme Extreme extreme 
me None Extreme Extreme Extreme Extreme 
Initia None None None None None N None ; 
wk None None Nome None Definite Extreme Extreme 
wk None Nome None None Extreme Extreme Extreme 
In None Nome Not Detinite Extreme Extrem Extreme 
None Extreme xtreme Extreme Extreme 
n None Extren Extreme Extreme Extrem 
PULP 
= 
Percent pulp by volume | 
Dhermal t t 
Degree of ft t ul tion after 24 hr, at 
( 
‘ Ver we kext Extreme Extreme 
None ~ ue b t hx ‘ Extreme | 
} None N Slight None | 
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TABLE 5 
Effect of heat treatment on the degree of gelation in Duncan grapefruit concentrates stored at 40 F. (4.5 C.) 


Heat treatment prior Brix 


Nome None None Nome None None None 
‘a Nome None None None None Slight Slight Solid gel 
. wk None Very shght Very slight Very slight Very slight ht Semi-gel Solid gel Solid gel 
me Ver wht Semi-gel Semi-gel Slight Slight Solid gel Solid gel Solid ac 
> os \ he Semi-gel Semi-gel Slight Semi-gel Solid gel Solid gel Solid gel 
" Ver wht Semi gel Semi gel Sem: gel Sem gel Solid gel Solid gel Solid gel 
Initial Now None None None None None None None None 
1 wk None Semi gel Solid gel Semi gel Shuht Solid gel Solid gel Solid gel Solid gel 
’ wk Nome Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel 
Ime Semi ee Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel 
me Sold gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel 
mi Solid wel Sold gel Solid wel Solid gel Solid gel Solid gel Solid gel Solid gel Solid gel 
Initial N Nome None None Sheht Shwht Solid gel Solid gel 
l wk None Solid gel Solid gel Solid gel gel Solid gel Solid gel Solid gel Solid gel 
sent i wk Ver linht Solid gel Solid gel Solid gel gel Solid gel Solid gel Solid gel Solid gel 
. Il mo Solid ge Sohad gel Solid gel Solid gel gel Solid gel Solid gel Solid gel Solid gel 
> me Solid gel Solid gel Solid gel Solid gel gel Solid gel Solid gel Solid gel Solid gel 
m s l wel Solid gel Solid gel Solid gel gel Solid gel Solid gel Solid gel Solid gel 


TABLE 6 
Effect of heat treatment on the degree of clarification in Duncan grapefruit concentrates stored at 40 F. (4.5 C.) 


Length of Heat treatment prior to concentration to 42> Brix 

Pulp torawe 

content rant | y 165 155° F 145° F 135° F 125° F Control 
(79.5° C.) (74.0 CL) (68.5° CL) (63.07 CL) (57.0° C.) (not heated) 


Initial Not None None None None None None Detin 

l wk Nowe None None None None Slight Extreme Definite Extreme 
wk None Dre tinite Detinite Slight Definite Extreme Extreme Extreme 
me None xtreme Extreme Extreme Detinite Extreme Extreme Extreme Extreme 
me None Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme 
me None Extreme Extreme Extreme Definite Extreme Extre Extreme Extre 


N None None None None None Definite Extreme 
wh None Extreme Definite Definite Shizht Detinite Extreme Extreme Extreme 
vk None Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme 
me None Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme 
> me Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme 
mo boxtreme Extreme Extreme Extre Extreme Extreme Extre Extreme Extreme 


Definite Definite 


Initial None None None Nome None 


1 wk None Extreme Extreme Doe finite Extreme Extreme Extreme Extreme 


ots ' wk None Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme 
mo Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme Extreme 
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were placed at ¢- 220° ©.) until frozen, then 2. Hucearr, L.. Moore, E. L.. ann Wenzer, F. W. The 
both F measurement of clarification in concentrated ertrus juices 


samples were removed and stored at 
(26.5 ©.) for 24 hours and at 40° FL (4.5° for 3 
tivity, gelation, and clariheation The properties of orange pectinesterase. Biochem., 
Lhe ettectiveness of heat treatment of the juices priot 6, 389 (1945) 
to concentration to prevent gelation and clarification im 4. MeCotrocu, Ro Kertesz, Z. Pectin enzymes 
the concentrates was found to be dependent upon tem Vill. A comparison of fungal pectin methylesterase with 
perature and quantity of pulp present the juices of 
of gelation and clarification that occurred im 
5. Onsen, Ro Aspect, Gelation 


both orange and grapefruit concentrates was primarily 


and clarification in concentrated citrus juices. IL. Effect 


dependent upon the amount of pectinesterase still active of quantity of pulp in concentrate made from seedy 
in the heated juices ; however, gelation and clarification varieties of fruit. Pood Technol., 5, 530 (1951). 
were greater in Duncan grapefruit concentrates than in 6. Rouse, A, H. anp Argxins, D. Heat inactivation of 


Traces of pectinesterase im citrus juices. Technol. 6, 291 


(1952) 


concentrates made from Valencia oranges 


pectinesterase present in concentrates prepared from 


7. Rouse, A. H. Gel formation im frozen citrus concentrates 
ol; thawed and stored at 40° F. P’roc. State Hort 
and clanitication when the concentrates were stored at 621d Ann. Meeting. 170 (1949) 


heat-treated juices eventually caused marked gelation 


(4. } U.S. Dept. Agriculture. U. S. standards for grades ot canned 
concentrated orange juice Production and Marketing 
\dministration (Aug. 16, 1943) 
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Darkening of color of kraut has been shown to be 


essentially an oxidative process (/6). It was observed 


oxidation of the ascorbic acid 
It is attected by the 


\dded ascorbic acid has soni 


to follow occurring 


naturally in the kraut amount of 
available oxygen present 
effect in inhibiting color changes in canned sauerkraut 
(14). Vreliminary indicated that 200 
250 mg./Ib. of ascorbic acid added to kraut in pliofilm 
hags enabled it to be stored at refrigerator temperature 
30 days with excellent color protection (2) 

The destructive etfect of metallic tons such as copper 


work levels of 


acid in various foods is reflected in loss of 
flavor and color values (4, 16, 18) 
bie acid copper was found very effective in catalyzing its 


on ascorbu 
In solutions of ascor 


oxidation (3, 47, 6, 9). Cupric contamination of kraut 


sinilarly was shown to catalyse the oxidation of the 
ascorbic acid and darkening of color even at a relatively 
low oxvgen level. Presence of greater oxygen levels was 
shown necessary for comparable effects by contaminant 
Phe exposure of sauerkraut to fluorescent 


the rate of oxidation of 


iron on kraut 
light 
ascorbic 
development of undesirable flavor and odor even in the 


increases significantly 


acid, as well as darkening of color and. the 


absence of air f 10) 
The present study was made to determine the possi 


ble advantage in the use of added ascorbic acid for thre 


control of undesirable changes in color and flavor of 


bags and stored 


sauerkraut packed photilm bay 
refrigeration 


PROCEDURE 


treatment, storage and examina 


essentially that 


Phe manner of processing 


tion of the samples of kraut wa as previously 


ferric chlorice 


deseribed ] ] olpure a corbn al 
kraut im the 


caled without vacuum treatment 


Solutions 
and cupric chloride were added to the 
pliofilm bag All bags were 
One set of mples wa tored in the 
uniformly exposed at a distance of 24 inches to light from 40 
vatt soft white fluorescent lamps 

Phe change in color of the kraut was determined by the Hun 
tur Color Difference Meter standardized with National Bureau 
Standards plate No. 57-373-383 and S.K.C.SBS. (Ivory 


120-gauge 


dark, and another was 


31) following the same procedure applied in previous work (16 
Phough satisfactory for use on kraut, the Hunter Color Differ 
' ence Meter s unsatistactory tor measuring the relative rate 
of darkem 4 kraut juice because of varying degrees of 
turbidity 
Phe method of determming non-enzymatic browning of ce 
hydrated vegetables by measuring optical density was employed 
to evaluate color changes in the centrifuged juice (7, 13 hie 
juice is centrifuged 2 times at 5000 r.pam. foe 5 minutes and 
filtered 2 successive times. Its optical density was measured 


i Beckman spectrophotometer with a slit width of 0.3 and 


miu 


a wave length emyssion of 


Examination of samples for flavor, color and ascorbic acid 


Flavor examination was 
of flavor 


content was made at weekly mtervals 
valuation 


Approximately 


made by a panel from the department staff 


was determined on a placement rating basis 


10 ml. of the juice taken from the samples at different intervals 


(Manuscript received 


Efficacy of Added Ascorbic Acid in the Control 
of Discoloration of Kraut 


A. STEIN, anno K. G 
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Effect of added ascorbic acid. ‘Whe 
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levels of O, 100 and 200 mg./Ib 
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PERCENT ASCORBIC ACID OXIDIZED 


Figure 1. 
added at different levels to kraut stored at 45° F. in the dark. 
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CHANGE IN COLOR VALUE 


Figure 2. 
the rate of discoloration of kraut stored at 45 
as change in a 
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¢ rates 
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determination of the ascorbic acid by the 


C. method. Corrections were made for metallic effect by 
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RESULTS 
Samples Stored at 45 F. (7.2 


C.) in the Dark 


rate of oxidation 


acid, and of darkening of kraut to which 


of the acid were added 


addition of ascorbic 


200mg ascorbic acid added per pound 


0 I 2 3 4 5 6 
TIME IN WEEKS 


which ascorbic acid is oxidized when 


Rate at 


200mg. ascorbic acid added per pound 


+! 


100mg. ascorbic acid 
added per pound 


+3 no ascorbic acid added 
6) | 2 3 4 5 6 


TIME IN WEEKS 


Effect of varied levels of added ascorbic acid on 
F. in the dark. 


value.) 


00d Industrics, University of Wisconsi 
bic Ab id \\ 
0 
| 
| 
| 
67 | 


Os FOOD TECHNOLOGY, FEBRUARY, 1953 


wid was found beneticial in controlling darkening of the 
kraut stored in the dark. It was found also to enhance 
i pleasant flavor The use of the yreater levels of added 
ascorlne acid was found advantageous when the storage 
period was greater than 4 weeks. The color values re 
maimed within an acceptable range for over 6 weeks 
when 200 my./Ib. ascorbic acid was added (16). The 
idded acid appeared to affect both hue, and brightness 
(ay, and tT. values) as measured by the Hunter Color 
loitference Meter 

Effect of metallic contamination. | lie relative rates 
of oxidation and of darkening of color of kraut to which 
has been added ascorbic acid, and cupric (3 p.pam.) and 
ferric (10 p.pam.) ions respectively, is shown in Figures 
3 and 4. Added aseorbie acid has a marked protective 


A- ascorbic acid 

B - ascorbic acid + Fe 
C - ascorbic acid + Cu** 

E - 


PERCENT ASCORBIC ACID OXIDIZED 


TIME IN WEEKS 


Figure 3. Relative rates of oxidation of ascorbic acid in 
kraut (200 mg./lb. added) to which has been added ferric 
(10 ppm.) and cupric (3 ppm.) ions and stored at 45 F. in 
the dark. 


A- ascorbic acid 

B- ascorbic acid + Fe 
C- ascorbic acid + Cu** 
O - Fe°** 

E - 


eee 


CHANGE IN COLOR VALUE (a,) 


oO 3 4 
TIME IN WEEKS 
Figure 4. Relative rates of discoloration of kraut containing 


added ascorbic acid (200 mg. lb.), ferric (10 ppm.) and 
cupric (3 ppm.) ions, and stored at 45 F. in the dark. 


effect in the presence of ferric ions, but provides little, 1f 
any, protection from the catalytic effeet of cupric ions, at 
the levels indicated. In previous studies it was observed 


that darkening of kraut was relatively slight in the pres- 


ence of the added ferric tons, when maintained at a low 


oxygen level (76). A comparison of the rate of darken 


ing of the kraut, and of the centrifuged juice may be 
seen in the curves shown in Figures 4 and 5. Added 
cupric ions caused darkening of the solid portion of the 
kraut (shreds and particles) but little change in color 
of the claritied juice. 


-0! A- ascorbic acid 

B- ascorbic acid + 
C - Cu** 

OD - control 

@ 

F- ascorbic acid + 


CHANGE IN OPTICAL DENSITY 


L 
2 3 4 
TIME IN WEEKS 


Figure 5. Optical density of the centrifuged juice from kraut 
containing added ascorbic acid (200 mg./ib.), ferric (10 
ppm.) and cupric (3 ppm.) ions and stored at 45 F. in the 
dark, 


Samples Stored at 45° F. (7.2 C.) Exposed to 
Fluorescent Lights 


Kraut, as packaged in flexible bags, is commonly sold 
from open refrigerated cases illuminated by fluorescent 
lights. The deleterious effect of the radiation on the color 
and flavor of plain kraut and that to which copper and 
iron had been added has been shown (/0). Although 
addition of ascorbic acid was beneficial to kraut stored 
in the dark (except in the presence of added copper) it 
did not provide any significant protection to the kraut 
exposed to the light as shown in Figures 6 and 7. It was 
found that continued exposure of kraut containing added 
ascorbic acid caused its color to be darker than when 


A- ascorbic acid (dark 

B- ascorbic acid + Fe*** (dark) 
C- ascorbic acid + Fe*** (light) 
D- ascorbic acid + Cu** (dark) 
E-ascorbic acid (light) 
F-ascorbic acid + Cu*® (light) 


A 


PERCENT ASCORBIC ACID OXIDIZED 
@ 


TIME IN WEEKS 


Figure 6. Relative rates of oxidation of added ascorbic acid 
(200 mg./lb.) in kraut stored at 45 F. as affected by ferric 
(10 ppm.) and cupric (3 ppm.) ions and exposure to fluorescent 
light. 
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Fig. 7. Rate of discoloration of kraut containing 200 mg 


Ib. added ascorbic acid stored at 45 F. as affected by ferric 


(10 ppm.) and cupric (3 ppm.) ions and exposure to fluorescen 
light. 


ne acid was added Ir the presence of air, and under 
hight, both ferric and cupric tons accelerated the darken 
ing of the kraut to which ascorbic acid had been added 
Phe discoloration occurs even when a reasonable amount 
of ascorbic acid is still present. The change in the optical 
density of the clear centrifuged juice from such kraut 
samples exposed to light is shown in Figure S&S. The 
curves indicate there ts greater darkening of the juice, 
also, in the presence of added ascorbic acid, when the 
kraut is exposed to the light, in contrast to that stored 


in the dark 
Effect of Added Ascorbic Acid on Flavor 
In general, flavor defects in kraut are associated with 
the darkening in color Metallic contamination, espn 


cially of copper, which accelerates darkening, con 


-Oir 
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ran) 
Oo no ascorbic acid (light) 
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TIME IN WEEKS 
Figure 8. The effect of fluorescent light on the optical den 
sity of centrifuged juice from kraut containing added ascorbi: 
acid (200 mg./lb.) and stored at 45 F. 
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tributes a certain oft-flavor posure to fluorescent 


radiation causes also an activated Hlavor in the kraut 
10) Che addition of corlnie acid heneticial to the 
Haver of the kraut stored in the dark when no metallic 


contamination occurs: it i not, however, effective im 


the presence of added metallic tor It does not protect 
the kraut ivallist the ce elopimi nt ot the activated flaven 


caused by exposure to light 


DISCUSSION 


In the presence of cupric tons ascorbic acid undergo 
t process of autoonxidation. In relatively acid solution 
(below pli 4.5) dehyvdroascorbic acid seems to be th 
main product of the oxidation. It has been assumed that 


in the imitial stages the reaction mechanism consists of 
the slow oxidation of the ascorbate ton by cupric tan ti 
one with a semi quinone-like structure followed by its 
oxidation by oxygen to dehvdroascorbie acid. ¢ 
ion concentration is maintamed in the reaction by oxi 
dation of cuprous ions by oxvgen Hydrogen pet 
oxide is a terminal reaction product of the aerobic 


oxidation Ol asce rhc catalyzed by cupr 


17). In solutions of pli le than 4.5 all the hydrogen 
peroxide either oxidizes ascorbic acid or is decomposed 
Both reactions have beet reported to tale place readily 
witl treshly formed | vdrogen pore an the pore 


It has been suggested there 4 pre hab no known 
which in prevent thie lete oxidation 
aqueous solutions of corbie acid « posed to oxvgen far 
several days (/4 he only practical method of pore 
serving such aqueous solutions is to exclude an 

In the absence of metallic ton wlded ascorbic acid 
acts as an antioxidant, taking up available oxygen and 


protecting the quality of the kraut stored in the darl 
Phe absence of available « een the effects ol 
contaminant ferric 11 In the presence af copper, how 
ever, autooxidation occu ith the production ol day 
drogen peroxide which n he indirectly responsible for 
further oxidation of the added acid and the darkening 


of color of the kraut 


lhe marked effect on color by exposure of the kraut 
to fluorescent light is dently due to the generation of 
ome orgame peroxides causing the dation of the 
chlorophyll Ji) ) probable the formation ol 
hvdre ven per x ice the cata tic etfect of copper 
the autooxidation + iscorbie acid wall contmbute to 
further oxidation of the corbie acid and the diseolora 
tion of thre | raut 

Phe validity of the rvested role of the various tac 
tors in the discoloration demonstrated im 
a separate serie at test ‘ thre proce ed 
kraut were packed In via al these vere added 
respectively, i dilute solution of hydrogen peroxide, a 
dilute solution of cupric chloride and | rogen pet 
<ide. and to the third. a solution cupric chloride 
hydrogen peroxide and ascorbu \ sinular seri 
vas prepared using ferric, instea cupric, tons. ‘The 
jars were capped under 12 inch wcuuml, and stored 
it room temperature ex] ed to daylight Within a 
ver hort period of t ( nute 1 observed that 
in the presence of hydrogen peroxide cupric or ferris 
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Addition of 
ascorlue acid delayed discoloration until 3 days later 
In the 
acid, hydrogen peroxide 


ions caused discoloration of the kraut. 


when darkening was observed in all samples. 
samples containing ascorbic 
and ferric tons, bulging of the caps occurred due to 
accumulation of evolved gas, whereas in the presence 
of added hydrogen peroxide and cupric ions, none was 
observed, Autooxidation occurs in the presence of cop- 
per, whereby the ions change from the cupric to cuprous 
form. Any oxygen that is evolved during the process is 
taken up by the cuprous ion which is oxidized to the 
cupric state. Later it was noticed that the samples with 
copper and hydrogen peroxide underwent bleaching and 
continued to be lighter in color than all the other 
samples 
SUMMARY 


\scorbie acid provided good protection for the color 
of kraut packed in pliofilm bags and kept under re 
frigeration in the dark for the duration of the expert- 
ment (6 weeks). The ascorbic acid is reasonably effec 
tive in the presence of ferric ions, but is not in the 
presence of cupric ions, at the levels indicated. 

\secorbic acid is not effective in’ protecting kraut 
against discoloration or flavor deterioration when ex- 
In effect, 
discoloration is apparently accelerated in kraut contain 


posed to radiation from fluorescent lights. 


ing added ascorbic acid and exposed to such radiation. 
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Functional Additives in Modern Food Processing“ 


CHARLES N. FREY” 


(Manuscript received September 18, 1952) 


Phe food technologist occupies a critical position 
respect to the public, to government, and to industry. In 
the course of his work and in the exercise of his re 
sponsibilities, he must clarify for the public and for 
various government agencies the problems of the food 
industry and justify the use of some of the processes 
emploved by the manutacturer in their solution. Aware, 
as he is, of the functions which various chemicals per 
form, both in relation to modern methods of production 
and in relation to the ultimate food value of the food 
chemically treated, it is on him, the technologist, that 
management depends for suggestions as to the use of 
chemicals in processing. It is therefore the responst- 


*Presented at the Twelfth Annual Meeting of the IFT, 
irand Rapids, Michigan, June 9, 1952 
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Inhity of the technologist to keep management informed 
in respect to every aspect of this complex situation 
involving chemical additives in food. [It is the purpose 
of this paper to explore some of the necessities, the bene 
fits, the hazards, and the controls that are present-—and 
sometimes entangled—in the modern use of chemicals 
in foods. This is a problem that should be given more 
consideration by food technologists for in so doing they 
can serve the interests of their profession, the industry, 
and the public. 


BACKGROUND FACTORS 
Phe food industry is continually tacing new responsibilities 
In the early days of our country food preparation was carried on 
chiefly in the home and in small establishments, Today food 
preparation has become largely a matter of factory production 
\ large percentage of our food has had some type of processing 
before it reaches the consumer's kitchen, and many foods —except 
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The products of the chemical industry have played a vital 
part in the development of foods that are nutritious and safe 
and essential to the strength and welfare of the American people 
Fertilizers have enabled farmers to increase production. Pesti 
cides have reduced the ravages of agricultural pests 

Antioxidants have prevented spoilage and loss, thus increasing 
the quantity and quality of the food reaching the market. Lard, 
at important farm product, was almost driven from the home 
because it lacked stability and was replaced by hydrogenated 
oils. Now, with antioxidants, lard is back as a shortening 

Incidental additives. Those who criticize the production prac 
tices of our farms must consider the problems of the farmer 
The production of food on the farms has become more difficult 
as agriculture becomes adjusted to high production and to a 
single crop program. Insects and bacterial diseases thrive and 
are diffieult to eradicate, necessitating the use of pesticides to 
enable the farmer to grow a satisfactory crop. These pesticides 
are compounds that are generally toxic to human beings as well 
As a result, the 
practice of spraying becomes of great significance to the food 
processor. He must constantly check his product to see that 
toxic residues are not present on the processed food product to 
such a degree that harmful results will follow the use of the 
manufactured product by the consumer. The fact that foods 
are constantly subjected to treatment of various kinds from the 
time the soil is fertilized until the consumer uses the product, 
indicates the complexity of the problem. We are not faced with 
the problem of a single addition, but addition of a multiplicity of 
compounds which have been used during the production and 
processing of a food product. Recently antibiotics have found 


as to the pests they are ¢ xpected to eliminate 


wide use in feeding animals, especially chicks and pigs. Vitamin 
B,. and antibiotics enable the farmer to grow animals at a nor 
mal rate or above on cereal proteins. Certain emulsifiers of the 
poly type also have shown interesting results when substituted 
for antibtotics 

The use of antibiotics in treating cows for certain diseases 
has produced problems in connection with butter making and 
has raised certain difficulties in feeding infants. Certain insecti 
cides when applied to cows have been found in the milk andl 
made the milk unfit for infant feeding. However, we cannot m 
view of the practical need for pesticides, which have markedly 
increased productivity when used with plants or animals, entirely 
eliminate their use, but greater care in selecting pesticides will 
he taken as the result of this experience. In order to guarantes 
our food supply we may be compelled to accept certain hazards 
amd strive to the utmost to reduce them to a point when no 
harmful results will be encountered 

Other incidental additives. Addition of controlled amount’ s 
of alkaline material in the production of canned peas has enabled 
the canner to preserve the natural color of the peas. The add 
tion of calcium salts to canned tomatoes has assisted in main 
taining the integrity of the slices of the canned tomatoes. Th: 
waxing of citrus fruit has enabled the producer to maimtaim the 
fresh qualities of a number of fruit products, and treatment with 
gaseous agents to control spoilage and decay, has been used 
extensively and effectively. A short-time method of producing 
hacon has been developed. The new method consists im imtro 
ducing a controlled amount of cure into each slab of meat 
through many injectors, followed by 24 hours’ immersion i 
brine to complete the curing of the bacon. Additives, such as 
lecithin, mono and diglycerides, to margarine prevent leakage 
and splattering on trying, and produce emulsifying action 

The addition of vitamin A to margarine has been an im 
portant step in improving a widely used food. This publi 
health measure is approved by the Food and Drug Administra 
tion and by the Public Health Service 

Use of iodized salt has reduced the incidence of goiter 
Flavors, colors, and humectants and stabilizers have improved 
the texture, appearance and appeal of foods. Plastics and film 
wraps have improved the sanitary handling of foods and mad 
modern food marketing possibk 

The use of citric or tartaric acid to produce quick-setting 
gelatin has saved many a housewife from having her dinner 
ruined by the failure of gelatin to set properly 

The use of citrates and phosphates in processing evaporated 
milk to prevent curdling ts a well established practice. 


The limited number of examples given in connection witl 
the use of chemicals is sufficient to indicate they have been 
widely used in the production and manufacture of food. They 
have assisted the processor in making a more saleable and, in 
many cases, a better tasting and more nutritious product. The 
Food and Drug Administration has cooperated in the develop 
ment of many of these processes involving chemical additives 
by including them in the standards, or by assisting in developing 
assay procedures \ccording to a recent statement made by 
Foulger (10) of the du Pont Company (M.C.A. meeting, Janu 
ary 15, 1952), this progress -has been accomplished without harm 
to any individual, | quote, “Actually, so far as the FDA report: 
show, no single death is known to have resulted in the period 
surveyed from the use in or on foods of chemicals intended for 
such a purpose 

Food processors assume new responsibilities when they add 
chemical products to their processed foods. They must man 
tain consumer confidence in the established product produced by 
the manufacturer. Industry must consider the public good. The 
manufacturer must seek to establish the degree of toxicity or 
the health hazard, if any, involved in the use of the additive 
He must show that the additive has a useful funetion and is not 
being used to make food appear better when it is intrinsically 
kees valuable. He must determine if it is in the public interest 
to add the chemical, and if the consumers preter and select the 
product treated with the additive. It is essential that the food 
processor cooperate fully with the U.S. Food and Drug Ad 
ministration to establish, as well as the present procedures 
permit. the non-injurious character of the additive at the levels 
er ployed. The manufacturer should not forget to educate the 
the product. he 


public in connection with changes made 1 
does not do so, misunderstanding may arise 


CHEMICALS UNDER ATTACK 

The use of chemicals in the food industry has not always 
been well understood by the public, and repercussions have re 
sulted. We shall attempt to point out only a few of the recent 
cases An article by Congressman Dx laney (8) entitled “Peril 
on the Food Shelf” appeared in The <lmerican Magazine of July, 
1951. Representative Delaney states that “A tragic legal joker 
permits us to become a nation of 150 million guinea pigs guile 
lessly testing out chemicals that should have been tested ace 
quately before they reached our kitchen.” DBakalar (3) in 
Pageant tells the story that “our bread is phony right from. the 
tart.” 

In the July issue of Consumers’ Union Harold Aaron (1 
discusses “Chemicals in Foods.” 

\ few months ago Louis Bromfield (6/ broke out from = his 
peaceful retreat on an Ohio farm to warn the public about “The 
Poisoned Food We Eat.” | quote from Bromtield’s paper 
“Many of the poisons used are not merely old-fashioned arsenic 
which we know ts lethal and which we know accumulates im the 
human organism rather than being eliminated. Many of thes« 
poisons are strange and new. They are the products of the new 
super-chemistry which turns out new and violently lethal 
products almost weekly. These in turn are rushed into us¢ 
advertised everywhere and sprayed and dusted over virtually 
everything we cat before anything whatever is known concert 
ing their effect upon our health, our capacity to reproduce our 
kind or in general our well-being. Often this indiscriminate use 
is actually recommended by government agencies such as_ the 
Department of Agriculture 

An article by Rorty (22) in The New Leader, December 17 
1951, is entitled, “On the Coming Revolution in Bread.” 

These men give the impression that the chemical and food 
industries are selling chemicals which have not been adequately 
tested and that serve no useful function in foods. Obviously 
such statements as have been quoted have been made for politi 
cal purposes and are unjustified; there ts no factual basis for 
them 

The facts in the case. For a comprehensive review of th 
whole subject of chemicals m toods one should read the papers 
given at the Inter-industry Conference on Chemicals in Foods 
sponsored by the Manufacturing Chemists’ Association (Statler 
Hotel, New York, January 15, 1952). The nutritional as well as 
the legal field was thoroughly reviewed 
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REACTION OF BRITISH SCIENTISTS TO 
CHEMICALS IN FOODS 


The position taken by some British scientists may be repre 
sented by citing a paper of A. C. Frazier (/1) under the title 
“Synthetic Chemicals and the Food Industry.” He defines a 
chemical as a substance added to or present in food for various 
purposes; namely, chemicals added intentionally to improve a 


food or replace a natural food, or a substance present as a con 


taminant The use of chemicals is on the merease The fact 
that the health record is good should not prevent concern. Some 


products taken in food exert their deleterious action over the 


vears. However, he states, we must be realistic. To prevent 
the use of chemicals entirely is to be ignorant of modern food 
technology Phe natural food is not inherently safer than the 
syvitheti Phere is a difference between the use of chemicals as 


drugs and chemicals used in foods. The former is usually very 
toxic: toxte mav refer to varvine degrees ot re sponse and th 
drug is given under supervision and in small amounts, usually 


he case of foods, large amounts 


for short periods; whereas in t 

are consumed over a lite time Chemicals accumulate in the 
body when the rate of loss by excretion or oxidation is less that 
the imtake Toxic effects may become evident in a variety ot 
responses: visceral damage, changes in functional activity of 
tissues and changes in structure. Some chemicals interfere with 
nutritional values of food, such as mineral oil and paraffin, high 
melting fats. Saccharine sweetened water may be used to re 


place fruit juice. Certain chemicals may interfere with enzym 
ction. Others may oxidize or destroy factors in food-—as rancid 
fat destroys vitamins A and | 


lo protect the public, tests are carried out on sus 
pected chemicals (7/7) for example, acute toxicity tests 
and chronic toxicity tests. Dosage of 1 mg. per pound 
body weight if not lethal indicates the substance is rela 
tively non-toxic. Chronic toxicity tests may cover the 
life span of the animal. Test experiments may be carried 
on for periods of months or years. The animals are 
observed for loss of appetite, vomiting, diarrhea, loss of 
weight. The foods used in the test are prepared as they 
are given to man. The chenneal ts tested in relation to 
this food and without this food. It should be studied in 
relation to fat especially, and to all other foods Dogs, 
rabbits, guinea pigs and rats may be used ; monkeys have 
heen suggested llowever, these animals are vege 
tarians, subject to many diseases not known physiologi 
cally, and do not seem suitable. The tinal test, however, 
is the human subject, inasmuch as the animal tests can 
not be conclusive This is difficult to arrange, but 1 
preliminary tests on animals have been completed, thes 
are justified. A general distribution experiment or a 
controlled experiment may be carried out 

Poo high concentration of test material 1s not realistic, 
according to Frazier (//7). llowever, some margin ot 
safety must be set. Dosage should be set in relation to 
use and the properties of the chemical he basis should 
be the proposed standard dietary imtake li the chenn 
cal is fed in long term ¢ xperiments at levels of 100 times 
standard dietary dose, and no harm results, it 1s reason 
able to conclude that the chemical mav be safely used 
(ver 10 parts per 1000 of diet require special tests Phe 
number of animals employed should be based on statis 
tical requirements. The design of the experiment is very 
important. Animals are placed on a good diet, as there 
is likely to be less resistance on a poor diet. Unfortu 


nately optimum ¢ onditions of diet do not usually prevat 


in the case of the human being 


1s of interest 


\ recent paper by A. T. Parsons 


Phe limits of permissible levels of a number ot chemicals 
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found in or added to foods, such as nickel, copper and 
lead, are given, Analyses of a number of toods giving 
the normal content of copper, iron, zine, arsenic, 
fluorine, manganese, selenium and aluminum are also 
given. LVarsons suggests that a system of legal tolerances 
is desirable, but the manufacturer should not allow such 
limits to slacken his efforts to improve the purity of his 
product. As expressed by Momer Williams, “Until it 
can be shown conclusively that a given quantity of a 
lutely harmless and 


particular foreign substance ts absolute 


devoid of any remote toxic effect, 1t should as tar as 
humanly possible be kept out of tood i 

Charles A. Adams (2), C. B. E., a member of the 
Ministry of Foods, states that the Medical Research 
Council agreed that possible dangers from novel sub 
stances in food, food processing agents, and food con 
taminants should be kept under continuous observation, 
but advised that no new measures were at present re 
quired to control dangers from medicines and other con 
sumer goods 

following statements by the President (27) ol 
the Advisory Council on Scientific Polieyv, Great Britain, 


are ot mterest 


Phe risk to life and health due to the presence of toxie sub 
tance i! msumer good ihably mall, but the rapid 
growth of the chemical mdustry nd the needs of the food 
processing industries tor substitutes to re place scarce materials 
r for chemical substance vhich have a claim to use on thet 
wh merit as mprover the ippoarance palatability or 
texture of manutactured tod ire accelerating the pace at 
vhich new chemical substances ire being introduced imto cor 
umer products and the machmery which exist for testing the 
possible harmful effect these substances ts imadequate 
In accordance wit the recommendation of the Committee 
nm Toxie Substances in Consumer Goods, adequate and fully 
effective arrangement hould be made for the acquisition by 
departments of information about possibly noxiou ubstanec 
r process vhich industry ma cont miplate wing, before these 
ire allowed to tind their way inte the composition or treatment 
f the articles concerned, and that it is proper for the depart 
ments to decice the method Dtaming information which 
is best suited to their needs and to their experience of dealing 
itl du try Wi if 1! ivreement the View expre ed 
by departments that 1 legislation need not be imtroduced at 
esent. and we ree that the problem should be brought 
to the attention of manufacturers and that they should be in 
formed that they are ected to take all reasonable care to 
ensure that no new ibstanec flered for sale tox 
off t ne ed 
\ standing committee consisting representative ot the 
departments mainly cortce ds si set up m order that 
t may he a centr te ch Gavernment de 
nts mav turt 
The Medical ould retain the general 
wsthilitv of keen | problet 1 toxn ubstanee 
evi ind nittat yt earcl mid that they hould 
ideq t fina 1a 1 ill my necessary 
of their present prograt ' rk im this field, in 
cluding tl t 
Information over tl it ibstances should 
be interchanged with the appropriat it! ities in other coun 
tru d particularl t t ad nd Drug Administration 
ron 


EVALUATING THE HAZARDS OF CHEMICALS 
IN FOODS 


\s our has mereased, the 
methods of appraisal certain constituents of the det 
have become mcreasil complex there Is 


| 

| 
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always the danger that these methods of appraisal wall 
hecome so complex as to hamper progress. The history 
of the use of chemicals indicates quite definitely that the 
idea of the development of all possible information ts not 
always necessary before obvious benefits can be obtained 
by use of the chemical. This is not to say that proper 
toxicological evidence is not necessary. We must evalu 
ate the hazards, if any are involved, at the level at which 
the compound is used. However, it ts not possible for 
us to know all the manifestations metabolically and 
otherwise which the chemical compound may exert. 
Where to draw the line is the problem facing us in many 
instances today. Let us not underestimate the poten 
tialities we invoke by undertaking the addition of chemi- 
cals to our food prior to adequate toxicological studies. 
\ recent paper by Dr. Oser (79), one by J. L. St. John 
(23), and another by F.C. Bing (4) contain interesting 
and comprehensive discussions of this problem. In- 
teresting comments on the use of chemicals in baked 
products may be found in a paper by A. J. Amos. 

Levels of spray residues remaining on fruits of vari 
ous kinds were considered in the pesticide hearings of 
the Food and Drug Administration. Very important 
problems are unsolved. It is necessary to maintain our 
present rate of food production; however, this is not 
possible unless pest ides are employed. The Depart- 
ment of Agriculture and the Food and Drug Adminis- 
tration have taken a realistic view of the situation. 
very means of protecting the public from) injurious 
effects resulting from the use of toxic sprays will be 
carried out, and we may rely on the integrity of govern 
ment officials involved and on industry for the rigid 
control that will insure safety to the consumer. 

The toxicological procedures employed in pesticide 
evaluation are in general based on the procedures used 
for evaluating the toxicity of chemicals, regardless of 
the end use of such material. The emphasis and scope 
of the procedure are matters of individual consideration 
in the case of each chemical. To be of value the toxi 
cological tests should be contemporaneous with the de 
velopmental studies of the compound. If the substance 
shows promise, further expansion of production facili- 
ties can be undertaken, and the studies of its potentiali- 
ties in practice can be carried on, As Hazelton (73) 
stated at the recent A. ©. S. meeting (New York, 
September 1951), we finally reach a stage wherein in- 
vestigations on the mechanism of action, antidotes, 
excretion, or other fate in the body, accumulated poten- 
tials, specific hazards in application, methods of re- 
moval, levels found in consumers’ food and levels at 
which substances in foods become a health hazard, can 
be evaluated. 

(me can visualize further studies on the effects of 
feeding various levels of the substance under test to 
various species of animals. .\ lifetime feeding test at 
levels which might be ingested daily, or 5 to 10 times 
these levels, as well as reproduction studies are de 
sirable. Determination of acute toxic levels is recom- 
mended. Chemical tests may not always differentiate 


© In discussing problems arising from the use of chemicals in 
foods, specifically flour and bread improvers and flour bleachers 
(Chem. & Ind. 946-50, Nov. 10, 1951) the author asserts the 
belief that no hazards are involved under present usage 


certain compounds satisfactorily ; consequently, biologi 
cal tests may be necessary. Horsfall (75) at the New 
York A. C. S. meeting (September 1951), stated that 
although chemically one cannot differentiate among 
various samples of copper oxide, fungi in the presence of 
various oxides will show marked ditferences in growth 
Zine ethylenebisthiocarbamate and zinc dimethyldithio 
carbamate cannot be differentiated chemically ; but they 
can be differentiated by biological means. 

Dr. Francis F. Heyroth (74), Kettering Laboratory, 
stated at the A. C. S. meeting (New York, September 
1951), that the current practice in evaluating chronic 
toxicity of a pesticide consists in incorporating it) in 
various proportions in the food supplied to groups of 
animals of various species for periods up to their total 
life span. The rates of growth, utilization of food, 
fecundity and mortality, the weights and histo-pathologic 
appearance of the organs are observed. By the use of 
appropriate analytical methods, its rate of excretion, the 
sites, extent and duration of storage in the issues, and 
its metabolic fate may be learned. Utilization of such 
data in evaluating the hazards to man from the use of a 
new pesticide involves much uncertainty, especially if 
the response in different species varies, and if species 
become resistant. To overcome this uncertainty, the 
employment of human experimentation of the types 
formerly conducted during the existence of the Remsen 
Referee Board of Consulting Experts is suggested 
large scale experiments in connection with the use of 
fluoride in drinking water provide a pattern for deter 
mining optimal concentration and use of a chemical. 


ROLE OF FEDERAL AGENCIES 


The Food and Drug Administration has developed a 
number of methods for determining toxicity of foods 
Papers by W. B. White (27, 25), and the article by 
Lehman (/6) describe methods and procedures. They 
advocate the use of acute toxicity studies and also 
chronic toxicity studies covering the life time of the 
animal, At least three species of animals should be used 
Reproduction studies should also be carried on 

Satisfactory agreement among scientists on the pro 
cedures to employ in order to determine hazards and 
toxicological behavior of intentional additives and inci 
dental contaminants in foods has not been reached 
Recently toxicologists have developed new concepts in 
regard to methods of determining the toxicity or health 
hazard involved in the use of chemicals used in various 
food products. Increased knowledge concerning the 
metabolism of the body has made it possible to under 
stand more specifically what the reaction of certain 
chemicals may be when taken into the body for con 
siderable periods of time. Animal tests based on the 
newer knowledge have given us more comprehensive 
means of evaluating the responses obtained. We must 
realize, however, that there is no absolute factor of 
safety in respect to any food we consume. Individuals 
also vary in the response to certain foods and chemicals 

Phe Food and Drug Act of 1938 permits setting up 
standards of identity for certain food products. Public 
hearings are held for presentation of evidence in respect 
to the inclusion of certain compounds the manufacturer 
wishes to introduce into the standardized product. 
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lhese hearings, which are really courts of law inasmuch 


as the testimony becomes a legal reference, are not, 1n 


my estimation, the place to determine scientific facts in 


respect to the inclusion of certain ingredients, and the 
evidence as to their freedom from toxicity. The method 
of presenting screntifi evidence to the Food and Drug 
\dministration should be given further study 

It is believed that presentation of scientific data may 
he more effectively handled by committees meeting m 
conference rooms with the Food and Drug Administra 
tion and not in open hearings connected with the de 
velopment of standards 

Perhaps standards are not the best solution, in all 
cases, for the problem of protecting the interest of the 
consumer. More effective labeling may be more informa 
tive and give greater latitude to the manufacturer in 
meeting consumer demands without my airing safety o1 
endangering quality 

Phe introduction of chemicals has expanded the ac 
tivities of the Food and Drug Administration from that 
of checking on the composition, purity, sanitation, and 
labeling to one of far wider scope. ‘Toxicology, nutri 
tion, physiology, pathology, histology, biochemustry, of 
ganic, physical and analytical chemistry, physics, and 
statistical analyses are involved. Earnest cooperation 
hetween industry and its scientific staffs, and those of 
the Food and Drug Administration are necessary 1m 
order to make control effective, and the operation of 
In addi 
tion to the control exercised by the Food and Drug 
\dministration, the Bureau of Animal Industry of the 
United States Department of Agriculture 1s re sponsible 
he Insecti 


both industry and government work smoothly 


for the control of meat and meat products 
cide Division of the United States Department of Agri 
culture controls the registration of pesticides, their ability 
to control pests, safety tor use, effect on other forms ot 
life. on soil et cetera. The United States Public Elealth 
Service is responsible tor the prevention of hazards to 
the health of the public im connection with the use of 


sticides. 


THE FOOD PROTECTION COMMITTEE OF THE 
NATIONAL RESEARCH COUNCIL 

Phe methods for determining the toxicity of chemicals 
The ood and 
Drug Administration has made many contributions in 
this field, However, it is not possible for a small group 
in the Food and Drug Administration to carry the entire 
burden of research and responsibiliy for control 

In order to assist effectively the Food and Drug Ad 
ministration officials, the public and industry, a Food 


are bevond the scope ol this discussion 


Protection Committee has been organized by the Na 
tional Research Council's Commitee on Food and Nu 
trition. This Committee is purely advisory. In accord 
with the principles of the National Research Council it 
will maintain its objectivity and independence 

Phe Food Protection Committee has obtained the as 
sistance of liaison panels drawn from industry, trace 
associations. and government agencies. This represen 
tation serves as a two-way channel for the flow of infor 
mation between their respective organizations and the 
pe sticides, 


Committe Subcommittes on toxicology, 


chemistry and food technology have been formed 


Fhe Committee prop » Carry a number of 


nnportant functions as follows 
1. The Committee will assembl ientific information on both 
incidental and intent! are used or proposed 
in or on toods nd il summarize ind evaluate this 
mation, and make its conclusions le in usable form 

to those imterested 

t industry and Federal 
and State governm iitegration off search 
utilization o hemicals nu wal production, processing, 
reservation, and prom nal research, by existing 
which in the of the Committee appears desirable 
public interest ommittee itself, however, does not 
se to conduct of researcl 


3. The Committe < to develop guiding principles and 
standardized procedure ‘ ential to safeguard food 
4. The Committee will encourage and aid in the distribution 


of accurate scientific information to the general public 


lhe Committee recently made available three state 
ments as follows: Statement on the Use of Surface Ac 
tive Agents in Foods (9a), November 1951; Summary 
of Progress and Projects (9b), November 1951; and 
Use of Chemical Additives in Foods (9c), December 
1951. It also issued Basic Principles Involved in 
ating Sufety in the Use of ( hemical Additives in Foods 
(9d), June 1951, The Committee is presently engaged 
in a study of procedures for evaluation of the safety of 
chemical additives. [ts work will undoubtedly prove to 
be of great assistance to government agencies and to 
industry. The Committee offers a platform on which 
industry and government with the assistance of selected 
scientific talent can work out problems of common im 


terest in a democratic manne 


THE DELANEY COMMITTEE 

Congress in 1950) appointed a committee (the 
Delaney Committee) to investigate the use of chenn 
cals in foods. The resolution (11R323, 8st Congress, 
Ist Session, June 20, 1950) authorized and directed the 
committee to conduct a full and complete investigation 
of the following 

‘1. The nature, extent, and effect of the use of chem 
cals, compounds, and synthetics the production, 
processing, preparation, and packaging of food products 
to determine the effect of the use of such chemicals, 
compounds, and synthetics (4) upon the health and 
welfare of the Nation, and (B) upon the stability and 
well-being of our agricultural economy ; 

Phe nature, extent, and effect of the use of pest 
cides and insecticides with respect to food and food 
products, particularly the effect of su h use of pesticides 
ind insecticides upon the health and wellare of the con 
sumer by reason of toxic residues remaining on such 
food and food products as a result of suc h use; and 

“3 The nature. effect, and extent of the use of chem 
manufacture of 


cals, compounds, and synthetics 


fertilizer, particularly the ettect use of chemi 
cals, compounds, and nthetics upon | \) the condition 
of the soil as a result of the t of such fertilizer, (B) 
the quantity and qualtt veyetation growing from 
such soil, (C) the | animals consuming such 
vegetation, (1)) tl and quality of food pro 
from sucl il, and ) the public health and 


rally 


‘ 


75 | 
|. 
|: 
| 
|, 
\| 
| 


When the findings of the Delaney Committee are re 
leased," they should be of great interest. 


THE MILLER BILL 


Congress has entertained several bills with the object 
of creating legislation increasing the power of the Food 
and Drug Administration to control the use of chemi 
cals. The Delaney Committee during its investigations 
heard considerable testimony with respect to legislation 
involving provisions in the law similar to the new drug 
section of the Federal Food, Drug, and Cosmetic Act of 
1938. One of the bills proposed, the Miller bill, would 
provide that an additive before being permitted in food 
distribution must have been cleared as to its freedom 


"Since this paper was written the Delan Committe 7) has issued 
+ report ring its finedte The report wa gned by five members of 
the committee f \ re t filed b Congressman Walt 
Hleran, the sixth member, amd t t ne additional views, one 


submitted b \ 1 Miller and Gordon 1 MeDonough, and the other by 
Gordon L. MeDonough, wer | 


The majorit report cowers the rizinal authorization by Congress 
under which ti mmittee operated, the nature and scope of the prob 
len the use of chemicals in the production, processing, preservation, and 
packaging of forms thiourea para phenety! urea, 
lithium: mineral mer dehydroacetic acid 
emulsthers hormones in fowl productior the use of pesticides, DDT, 
chlordane cclentum, phenylmercur compounds, benzene hexachloride 
the u of chemical emulsifiers te repl natural food substances in baked 

cule; inadequac of present legislation nelusions and recommendations 

The Committee conelade that The increasing use of chemical addi 
tive in the production, processing, preservatior und packaging of food 
has created a serious publ health problem The evidence presented re 
veals that existing Federal law lo not prowide complete protection to the 
public against the addition of chemicals which may be unsafe.” 

Your committee recommends, therefore, that the Federal Food, Drug 
ol Cosmetic Aet be amended to require that chemicals employed im ot 
on fowls be subjected ¢ substantiall the same safety requirements as 
now exist for new dr meat product \dlequate provisions tor a 

mprehensive f administrative decisions should be nn 

cloded in such an anvendment 

The two members, Miller and MeDor gh. issued a statement calling 
ittention te the need for nore sork and further legislation m respect 
te chemica fowls, estrower in foods, and pesticides They 
he lies that more heald b fone wlustr hefore chemicals are 
released for consumption by the consumer More stady ts required before 
the widespread u of estrowente hormones permitted. VPesticndes that 
sre extremely he fered tor public use without proper 
control The general public needs more education and should be alerted 
st all treme to the danwer when they are using some of these powerful 
new sprays and msectrendes 


MeDononeh in bis additional report cites the State of Calformia as 
having one of the best state regulations to protect the public and the work 


men engaged im the agnecultural waist serious hazards 

Representetive Horan submitted a minority report indicating that his 
views we net im agreement with th majority He states that the 
majority report 5 slarmist™” im nature It would contribute to the dith 
culties of the producers of foodstatfs im the United States and yet add 
reothur of assurance to the consuming public Ile states that “The Food 
und Cosmetic Act of 19438 has given the Food and Drug Adminis 
tration full authority to protect the publ from any residue hazards from 
the use of pesticides through the establishment of tolerances.’ 

He calls attention to the errors im the majority report im respect te 
the statement that i) pounds of stilbestrol treated chickens were 
seized and “condemned.” He point ut Following seizure, claims were 


filed in each instance, and, in condemnation deere protected by adequate 
howd, salvage was permitted under the mmediate supervision of an om 
spector of the Food and Drug Administrator the edible portion 
of the bird was released for the market 

Further he states “that adequate legal processes are already in exist 
ence for the full protection of the consuming publi 

The observation is also made that the Public Health Service for vears 
has heen stucdving the toxre effect { mar ft these chemicals on man 
it Wenatchee, Washington, Savannah, Georgia, and in various Public 


Health Hospitals, and studies have tailed t how a single case of chronic 
poisoning due to residu f pesticides chemicals in foods 

It is beliewed that the majority report is nonjudicial, and that 
certain members of the Committee were affected m their con 
clusions by preconceived ideas. Much more effort should have 
been made to stress the excellent work being done by the De 
partment of Agriculture, land grant colleges, Food and Drug 
Administration, Public Health Service and industry to protect 
the public. There is a vast amount of sound work underway in 
government and industry laboratories designed to prevent any 
hazards. The interest of the public is a dominant influence in 


every industrial laboratory 
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from both acute and chronic toxicity by the Food and 
Drug Administration. Testimony in support of and in 
opposition to such legislation was given at the Congres 
sional hearings by industrial and scientific groups con 
nected with industry, government and universities. 


RECOMMENDATIONS OF THE MANUFACTURING 
CHEMISTS’ ASSOCIATION 


The Manufacturing Chemists’ Association after 
studying existing legislation and various proposals for 
new legislation relating to chemicals in foods, concluded 
that existing legislation vests the government with ade 
quate authority over the use of chemical additives. They 
state that there is one area, where it can be argued the 
present law may need strengthening, and that 1s, in 
assuring that advance information is supplied by indus 
try to the Food and Drug Administration with respect 
to proposed new uses of chemical additives (this does 
not melude pesticides). Both the food industry and the 
chemical industry supply the Food and Drug Adminis 
tration with a substantial volume of information on a 
voluntary basis with respect to proposed new uses of 
chemical additives. 

Under the circumstances the recommend that 
consideration be given to new legislation containing the 
following provisions : 

a. On and after a given date (July 1, 1952, for example) there 
shall be no new use of any chemical additive in or on any food 
until 60 days after a notice of such intended use has been tiled 
with the Food and Drug Administration 

b. The notice of intended use may be tiled by either the 
chemical manufacturer or a food processor 

c. The notice of intended use shall report the applicable 
pharmacological and toxicological data available. The notice ot 
intended use shall also report the known composition of the 
chemical additive, a method for the determination of how much 
of the chemical additive is m or on the food, and directions tor 
the use of the chemical additive with respect to the specitic tood 
and the specific use that is proposed 

d. The notice of intended use shall be accompanied by sam 
ples of the chemical additive 

e. Within the 60-day period between the filing of the notice 
of intended use and the date when actual use may begin, the 
Food and Drug Administration may request the person or per 
sons filing the notice of intended use to appear at its offices in 
Washington or elsewhere, for such conferences or discusstons 
concerning the intended use as may be appropriate 


Under this proposal, once the chemical additive has 
heen placed in use, the Food and Drug Administration 
will be in a position, in those instances where circum 
stances so require, to exercise the authority it possesses 
under existing legislation as discussed above 


NO SINGLE GROUP CAN SOLVE THE PROBLEM 


It is evident that we have not arrived at a common 
understanding regarding the best means of protecting 
the public. We have in Mr. Crawford, Commissioner 
of the Food and Drug Administration, and his associates 
a group of men of the highest mtegrity and competence 
who have proceeded with their work in a cooperative 
and democratic way. No officials in our government 
have faced their duties with a higher sense of responsi 
bility and with a greater spirit of cooperation than the 
scientist connected with our food and drug work. in 


ADDITIVES IN 


numerous occasions the present Commissioner of the 
Food and Drug Administration has expressed his conti 
dence in the integrity of the food industry and his 
appreciation of the excellent progress industry has mace 
mproving the quality of American foods 

on the other hand industry has also faced its responsi 


bilities with the purpose in mind of improving its 


products and making them more acceptable to the 
consumer, It has kept in mind the protection of the con 
sumer by avoiding the introduction of substances that 
at the levels used are harmful, or that are toxic when 
tested acce rding to the techniques available Industry 
is constantly on the alert to improve the physical as well 
as the nutritive properies of the product it produces 
Mechanical operations often develop unfavorable re 
actions which tend to destroy the acceptability of the 
product. The manufacurer attempts to eliminate these 
dithculties in order to gain consumer acceptance. To 
control manufacturing operations, or the stability of a 
product, often necessitates the introduction of chemical 
compounds. It is to the credit of the American food 
Industry that it has always maintained high standards 
and that no substance detrimental to the health of the 
public has been intentionally employed by any group 
of manufacturers. The record of the food industry is, 
indeed, an excellent one 

Those who doubt the integrity of the food industry 
should visit the scientists in their laboratories and the 
men in production. They will learn something about the 
sense of responsibility and the high character of those 
who have charge of our food production 

( ontrary to some ideas that have been circulated, re 
liable food processors have not reduced the nutritional 
quality of our foods or created inferior products through 

\ctually, the quality and 
our toods have been im 


the use of chemncal additives 
sanitary characteristics of 

proving. Likewise, there is no evidence that consump 
tion of foods resulting from the use of the new materials 


in crop production or in the production and processing 


of foods has created mysterious disease epidemics © 
endangered the health of people It is to the credit of 


industrial concerns and law-enforcing agencies that they 


have been able to make so much progress in industrial 
production without jeopardizing the health of the public 

Phe complexity of the problems of the food industry 
combined with its responsibility to the consumer and 
the government makes it in umbent on the tood industry 
to cooperate with the Food and Drug Administration 
officials in working out the problems facing industry and 


the consumer \s has been said on another occasion 


(12), “Industries and government agencies are faced 
problems focusing on the common 


with a group ot 
objectives of insuring adequate and wholesome food 
within the complex evolution taking place im agricul 


ture, chenustry, medical sciences and the food incustrs 


The industry has kept in view the serious consequences 


of introducing new and untried chenticals 
vovermmental, industrial, or medical, can 


llowever, Whe 


single agency, 
anticipate all the results which may follow the intro 
duction of a new chemical.” 


Lhe organization ol the scentiti personnel of the 


food industry for the purpose of studying the problem ot 
Is. and advising management in con 


Is in foods 


chenne al 


ESSING 


PROM 


nection with progress in research, governmental needs, 
and the scope of and ramifications of this problem, has 
not been very comprehensive echnical committees 
representing segments of the food industry can be very 
helptul to management and should be able to study and 
discuss the various scientific developments that occur, 
thereby enabling management to formulate policies on 
an industry basis. These committees have also an im 
portant place in public relations 

-ffective cooperation by means of technical com 
niuttees of industrial groups having common interests, 
such as the Grocery Manufacturers’ Association, would 
accelerate progress. These technical groups working 
closely with management could be exceedingly helpful 
in cooperating with the Food and Drug Administration 
and the Food Protection Committe Phe Committee 
on Chenncals in Foods of the Institute of Food Tech 
nologists provides a platform for bringing together these 
technical committees 

Phe food technologist faces greater and ever expand 
ing responsibilities as the food industry develops new 
methods and new processes based on modern require 
ments. As the adviser of management on processing 
procedures, he must clarify the practices of the food 
industry for the benefit of the public and for the govern 
nent agencies 

\s technologists and scientists we are interested in 
unproving foods. We wish to promote ever greater 
application of science to the food industry. We seek to 
produce more nutritious, more acceptable foods. We 
should not permit ourselves to be diverted from these 
basic principles by use of chemicals of doubtful value 
from the utility standpoint, or of questionable safety 
from the standpoint of health. We should continue our 
scientific progress, bearing in mind that the interest of 


the consumer is our primary consideration 
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Process for Canning White Rice* 


ROBERTS, D. FE. 


Hestern Regional Research 


(Manuseript received Juty 


A process for preparing a high-quality canned 
white rice has been developed. The product is made 
by soaking the raw grain, boiling until the moisture 
content is about 55‘+, canning under high vacuum, 
and retorting. The raw material for this process is 
white rice instead of the parboiled rice used currently 
for commercially canned rice products. The desirable 
brilliant white color and typical rice flavor are re- 
tained. The grains remain well separated and do not 
become distorted or mushy in appearance. The canned 
rice is prepared for serving by heating in boiling 
water for only one minute, whereas 20 to 40 minutes 
are required to cook dry rice by the usual household 
methods. 


al 


he all 


varieties of white rice is about 6 pounds of dry rice per 


average annual domestic consumption 


person, Although the consumption of rice is compara 
(3) 


of United States homemakers 


tively low, its use is widespread. \ recent survey 
indicated that about 
were using rice. The mfrequent use of rice in this coun 
try is most likely a result of the difficulties experienced 
by many housewives in preparing it, or possibly because 
of established eating habits. Still another objection to 
the routine use of rice is the time required to prepare it 
for serving, which ranges from about 20 to 40 minutes 
Because a reduction in cooking time is generally con 
sidered at least one promising way to increase domestic 
consumption of rice, the development of easily prepared 
rice products has received considerable attention im re 
cent vears. The major items in this category are canned 
rice (4, 5, N) dried ] recooked nee (7,0 


ist, the canning of white 


7) and frozen 


precooked rice (2). In the px 


work done under the Research and Marketing 


"A re port ol 
Act ot 1946 
Bureau of \gricul 


\er 


( hemustry, 
Department of 


Agricultural and) Industrial 


tural Research Administration, Ss 


culture 


HOUNTON, | 


Laboratory,’ 


B. KESTER 
Hlhany, California 


16, 1952) 


rice has presented a variety of problems.) principal 
difficulty has been the partial breakdown of structure 
and formation of a congealed mass of pasty grains when 
the canned rice was retorted. For this reason, canners 
have used parboiled rice, which yields a product with 
good separation of grains. Llowever, canned parboiled 
rice lacks some of the qualities usually desired in freshly 
cooked white rice, namely a brilliant white color and 
typical rice flavor. As far as the present investigators 
know, there have been no prior developments of a com 
mercially satisfactory canned white rice and none ts now 
being marketed 

The main objective of the present investigation was 
to prepare a canned rice having all the desirable charac 
teristics generally demanded in freshly cooked white 
In judging cooked rice, the separation of grains 
In addi 


tion, the color, texture, flavor, and general appearance 
Prior art and pre 


rice 
is normally considered of prime importance 


of the product must be satisfactory 
linuinary canning tests at this Laboratory vielded a con 
yealed mass of distorted pasty rice grains. The obvious 
procedure of simply packing fully cooked rice into cans, 
resulted in this same undesirable 
the the 


presence of excess liquid im the can betore retorting was 


sealing and retorting, 


product. moisture content in rice or 


found to be primarily responsible for the stickiness and 
clumping effect ad 
visable to lint the moisture absorbed by the rice and to 


Thereiore, it) was considered 
complete the hydration before packing inte cans seo that 


the moisture would be evenly distributed 


EXPERIMENTAL PROCEDURE 


the 
motsture 


Dh which were investigated meluded 
details of hydration procedure, the desirable limits of 


and method of closure 


general problems 


content, type of contamer The material 


used was raw white rice, which normally contams about 10 to 


14, &2 
J il 
foods 
21 
2 
23 
|| 
lt 
d 
| 25 


PROCESS FOR ¢ 


varieties is) probably 


satis 
r short-vran 2 Va 
Calitornia Pearl, which sett 

Texas Patna, which is com 
considered that these two 
mes of physical properties 


moisture absorption and 


rire nea 
i 


t ‘ \ intermediate 
Soaking. © Was hed with cold 


water to remove 


stare ul nel <trancous material, and then soaked 


lepending the variety used 
its gelatinization 
level of about 


reat dl the 


Vater low 


qunhibrium momsture 


it Pearl rice 
minutes when soaked at 
juired about 45 minutes 
homture con 
r thar 


10 to munutes 


equilibrium 


mperatures. Although it is possi 


pre-soaking, the results have 


Vater tor a 


Boiling. 1 making. the rice was boiled n 
te During this 


period of itment the rice was 


nsture increased to about 


moisture within this 


xture unl erat ari of the rice to some 
flavor of the 


to keep thre 


littl color of 


duct. It is found advisable 


under 


Meomsture 


H0C% these conditions the rice did 


remained nicely se parated 


rie tickyv ane he v it 
serving, by 
with the 
could 
minute 


time required to 4 he canned rice tor 


vary inversely 


the cooking time 
minutes by proper 

eparation tim 

ined 


vtrarily cl content of the 


crease m morsture content 
as related both to the boiling 
processed. The optimum boil 
d Patna 


about 


whicl vould satisfy 


and 4 


a momture content of 


minutes, re 

about 
was obtamiee varie 

Effect of pH ettee Vas Ive 


tigate 


canned 


ivended 


Addition of acid 


value 


\ 


tvypu il rice 
whet 


rubbery 


When 0.10% 


ccame tougl " 


solutions 


typical 


thon of 


ft ounce per 100 


\iter 


Closure details and retorting. 


ample: 
Mere 
merceury of 
olor and at 
vement Was 
How 
sealed at 


lite atte: 


ANNING 


WHITE 79 


processing nel d ( el t and 


separation 


407 


rice commercially) 


Thee 


as dest National Canners 


Branch, A 


Witial temperature 


mared 


ssociation Researcl process 
55 minutes at 240 


is recommended r this can size when 


Effect of processing conditions on the appearance of canned 
rice. 1. Texas Patna canned according to the suggested pro 
cedure. 2. California Pearl prepared similarly. 3. Patna thor 
oughly cooked before canning. 4. Patna boiled in excess water 
for 10 minutes prior to canning. Approx. 1'3 magn. 


factor r the lone ol vrames 
were short-grail \ heat penetration tudy on long-grain 
id nos ind the long-gr cans (the size commonly used tor canny, 
paratively hard and vitre 
te 
4 When raw white rice i oake a 
tomperature it rea in) ¢ > 
Preliamimarv tests showed t 
equilibrium morsture lev in about 
shout 80° F. (27° ¢ ind that Pats / 
under the me conditiars | fu | 
oaked at 131° (55° C.) was no 
though the rate of imbibition in the frst Zz! ts : j 
vreater Furthermore, the time required t / 
7 
not been entirely satistactory « 4 J A 
i 45 to Char A 
extent but | 
heating a 
be var 
] ment 
Vas art 
rice Was 
| of the rice during the borlimg a 
time and the variety of rice het = 
ing time tor pre iked Pearl * 
the 
previously known that alkaline Jutions produced yellow 3 
color in white rice and were purposely 
to the boiling water was found to be of HL in increasing 
thy quality 1 the care witl th exception at low con 
: : 
centration f acetic acid. In fact, adverse effects were observed » wit 
the rice. However, a concentra Ti or k did not give , 4 
this undesirable ettect amid slightly the color and 
favor. The pH of tap iter mav commonly be as high as 9 to 
9.5 in some areas. In such cases, it would probably be advisable y =~ ‘ 
to adjust the pH te 7 or shehtly below with acetic acid. A 3 s 
concentration of r this purpose. Tht 
tap water of il gallon 4 
a 
it Was put mto cal 
sealed under high vacuum, and retorted. The use of C-enamel 
cans Wa con dered mandate ise the 
rice packed and ed on ther types of cor 
opened. Furthermore, if a vacuum of 26 inches ¢ 3 
less was used, the rice acquired a light brown 
objectionable odor and flavor. Little, if any, impr 
obtained by replacing the air im the ear vith nit ; 
ever, when the ric packed in C-enamel cans a * 
28 f vacuum, t roduct remained very 


FOOD TECHNOLOGY, FEBRUARY, 1953 


nder at least 23 inches of vacuum. However, additional in flavor seores between the stored canned rice and freshly 
would be wivisable before commercial cooked rice were not sigmiticant at the 1% level 

are 

Most of the rice canned at the Western Regional Laboratory DISCUSSION 


for expermmnental purpose is packed 211 00 cans and 


hie process cle scribed herem Was developed 


processed minutes at 240 (115.6 ©.), which was con 


sidered more than adequate Heating at this temperature for a laboratory scale tor the purpose ol over omiunyg inherent 
period as long as 2 hours did not adversely affect the texture of dithculties in canning white rice \lthough = produc 
rr r the gran paras though a very slight color tion problems were not investigated, no difficulties in 
levelopment was observed when the rice was heated for the ' ; : 
handling commercial quantities are foreseen, Rather 


full 2 hours 


Appraisal. When the product was considered satisfactory sunple equipment is required. Containers for soaking 


from nearly all standpamt amples were submitted to an and boiling the rice are all that Is necessary, except how 
experienced taste panel for appraisal. The canned Patna wiis conventional packing and sealing equipment. The sug 

ipared with tre My ‘ 1 white rice from the same batch vested process consists of the following steps: 
of raw gram, and 2 commercial brands of canned long-grain 
parboiled rice. The canned Pearl was compared with freshly 1. Wash and soak the raw white rice in cold water 
cooked raw rice only, because commercially canned short-grain . z 

< fora period of 30 to 45 minutes, depending on tl 

ree was not avatiable The results of this study are shown im tes, d d 


variety used 


lable 1. Appratsal scores of the canned rice after storage at 
room temperature are shown m Table 2 and are compared with 2. Boil the soaked rice in water for about 2 to 4 
minutes, depending on variety, or until — the 
TABLE 1 moisture content has increased to about 554; 
Comparison of canned samples, freshly cooked rice, 3. Pack the partially cooked rice in C-enamel cans 


and commercially canned products 


and seal at 28 inches of vacuum 


Color | Flavor | Texture Ketort for the proper length of time (based on 
heat penetration studies for the can size used and 


Canned Patna ; ‘ 
Fresh Patna 6s 4 packing conditions) to insure commercial sterility 
Commercial Sample A 

(Commercial Sample ‘ 

The proportions of rice to water used during the 
af 1% lever lnnling step and the rate of heating, as well as the time 

Canned Pear! of boiling, will affeet the moisture content of the canned 

Fresh Pearl ‘ . 

Least significant product to some extent. Therefore, test runs would be 
difference at 1% level , ' Not sig advisable before large quantities are processed 

Phe rice can be prepared tor serving by either of two 

TABLE 2 methods: a, add the contents of a 300 407 can to 

Effect of 9 months’ storage on the quality of canned rice about a quart of boiling salted water, stir slightly, and 
drain in a collander; or b, add to a half cup of boiling 

| | salted water, stir gently until all of the moisture has been 

snned Patna 6.1 absorbed by the rice. Prepared im this manner, the 

Fresh Patna 61 

“enfin oo aa canned rice is comparable to best -quality freshly cooked 
difference at 1% lew Not six rice. In fact, in separation of grains, the canned product 
mned Pear! is superior to freshly prepared white rice and equal to 

Fresh Pearl 6.1 parbotled rice. Furthermore, it offers 2) principal ad 
cast significant 
difference at 1% lew F ‘ Not sig Wg vantages to the consumer— first, that the rice can b 

quickly prepared for serving and second, that littl 
culinary skill is required as compared with raw whit 
hose of freshly cooked rice. Samples were judged for each 


characteristic on a scale ranging from 7 for the highest score rice 
to Ll for the lowest. The appraisal data shown im the tables were LITEKRATURE CITED 
by thx at least judges from 1 ANONY Mut Instant rice from an idea to the pertectes 
eplications of the test - 
d Inds 19, 1056 (1947) 
I he ippratsal data in Table 1 show that the canned Patna 
2. Boggs, M. M., Sinnott, C. E., Vasak, ©. R.. AND KESTER 


vas judged better than the fresh rice and equal to the commer 


Frozen cooked rice Technol., 5, 230 (1951 


3. Bureau of Agricultural Economics. Rice preferences among 
household consumers. Do Al Agr. Bull. Ne 


cial products in separation of grains. It also had a much lighter 


color than the commercial samples, as good as or possibly better 


texture than the other 3 samples, and a tlavor score better than 


commercial but slightly lower than the freshly cooked rice. The 15 (1950) 
most interesting factors concerning the canned Pearl were the Camreav, Kinper, Lo ann Morcan, A. 
greatly improved gram separation and its better texture, al thiamine content of raw and parboiled rices. Cereal Chen 
though the flavor differences were not significant and the color 22. 50 (1945) 
core was slightly lower 5. Hawa, To UL S. Patent 2.495,001 (Jan, 17, 1950 
\ comparison of the data in Tables | and 2 shows that the See 
6 OvatDurrani, AL KL S. Patent 2.438.939 (April 6 
canned white ree compares tavorably with treshly cooked rice 1040 
; } 
and that ne deterioration occurred during storage at room tem ‘ 
7. anv Crurss, Precooked dry rice, a new 


perature tor the period mudhicated In both taste tests, the scores 
canned product. Canner, 93, (22), 11 (1941) 


on separation of grams for the canned white rice were signih 
tor the freshly cooked rice. Differences & Yonan-Maren, M. U.S. Patent 2,334,665 (Nov. 16, 1943) 
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The sterilizing power of sunlight in reducing the 
bacterial content of maple sap when exposed in plastic 
bags (transparent in the ultraviolet region) is de 
scribed. Evidence was obtained that under the con- 
ditions of this experiment maple sap became practi- 
cally sterile upon exposure to bright sunlight during 
cool weather. 


\s part of the program to isolate spoilage bacteria 
from maple sap, plastic maple sap bags were used for 
collecting the sap. Contrary to expectations the sap so 
collected was prac tically sterile \lthough the Sap con 
tained traces of extraneous material including insects 
and bits of bark vet a plate count showed less than one 
bacterium per milliliter, indicating that the plastic bags 
were producing a sterilizing effect. This was of special 
interest since the maple industry has been much con 
cerned with developing means of preventing contam1 
nation of the sap with microorganisms and reducing 
spoilage 

Edson, Jones and Carpenter in 1912 (3) 1n an exten 
sive study of the bacteriology of maple sap showed that 
sap became contaminated by adventitious bacteria com 
mon in nature and that growth of these organisms in sap 
resulted in a poor quality, dark sirup—often with off 
flavors. These results were confirmed by llayward and 
Pederson (5). However, no means was developed for 
controlling the contamination of the sap in the sugar 
bush or for preventing growth in storage tanks. Willits 
(12) and Ilolgate (6) evaluated the efficacy of many 
disinfectants for controlling microorganisms in maple 
sap but found objections to all. Either they constituted 
health hazards or impaired the quality of the sirup 
Sirup prepared from sap collected in plastic bags was 
of exceptionally high quality and flavor, even though it 
had remained in the bag for as long as 2 weeks and at 
temperatures of 32° to 70°F. (0° to 21° C.). There 
were two possible explanations for the sterilizing power 
of the plastic bags. Iither it was due to the presence ot 
a bactericidal chemical in the plastic or to the sterilizing 
eifect of ultraviolet rays in sunlight. [experiments were 
performed to test these hypotheses and the results indi 
cate that the disinfecting action 1s due to sunlight 


EXPERIMENTAL 
The bags used in this study were of Vinylite plastic, pre 
sumed to contain plasticizer and stabilizer, and are commercially 


available for the collection of maple Sap These bags were first 
rinsed with two liter-portions of boiling sterile water to remove 
the greatest number of extraneous bacteria Into each bag was 
placed one gallon ot terile ip ce llected a ceptr allv according 
to the technique of Holgate The bags were then inoculated 
with a bacterial culture isolated from maple sap which had 


spoiled when stored in a refrigerator room at 34° to 37° F. (1.2 
to 28° ¢ The bags were then exposed to outdoor sunlight 


*One of the laboratori f the Bureau of Agricultural and 


Industrial Chemistry, Agricultural Research Administration 
United States Department of Agriculture. 
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RESULTS 


sterile fresh maple sap was imocu 


3,000 bacteria per ml. and the bags 


utherly exposure. One day late 
which the ip was inoculated with 
ia per ml, was set up to determin 
would be operative im the presence 
Phe results presented in Table 1 


TABLE 1 


The bacterial content of maple sap inoculated with approxi 
mately 3,000 and 250,000 bacteria per ml. and exposed to 
sunlight in plastic bags 
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the bacterial counts of the sap in the exposed bags dropped 
harply, the sap becoming almost sterile in the one hung on the 

ny side of the tree. This weather condition was followed by 

varm, rainy days with no sunshine and the bacterial count 
wwain increased. This would indicate that during such excep 
ional periods at the end of the sap season when the weather is 
cloudy and warm for long periods, the sap cannot be allowed to 
tand in the bags if a product low in bacteria is to be obtained 
tlowever, even after this increase, ‘the bacterial count of the sap 
im the expo ed bags was only 1 to 10% of that in the bag not 
xposed to sunlight 

Since all of these experiments were conducted on artificially 
noculated sap, it was desirable to determine whether sap 
rigmating from a naturally contaminated sap hole could be 
terilized by collecting in a plastic bag. The sap flowing from 
uch a contaminated hole was divided; one-half was allowed to 
flow into a plastic bag and the other half into a covered metal 
ap bucket. The sap flowing from the spile had 860 bacteria per 
nl. After 7 days (March 25 to March 31) the sap was col 
ected and the bacterial counts determined. The sap in the 
lastic bag was clear and had only 3,100 bacteria per ml. while 
hat in the sap bucket was milky and had 144,000,000 bacteria 
per ml. Samples of sap from the exposed bag and from the 
bucket were transferred to glass jars and photographed against 
a dark background (Figure 1) to show the milkiness developed 
n the sap collected in the sap bucket 


DISCUSSION 

Lhe decrease of bacterial numbers in the sap exposed 
m the plastic bags was undoubtedly the result of the 
sterilizing effect of the sun’s radiation. The lethal action 
of sunlight on certain bacteria was demonstrated by 
Jownes and Blunt as early as 1877 (2), and since then 
the effects of ultraviolet radiation on microorganisms 
The older literature has 
The region of 


have been studied frequently 
heen reviewed by Ellis and Wells (4) 
bactericidal activity has been reported to lie in the region 
of wavelengths shorter than 3000 A, the most effective 
heing near 2000 A. Studies of the energy distribution 
of the solar ultraviolet radiation reaching the earth have 
heen limited by availability of proper instruments. The 
measurements made by Pettit and Stair (10) 
are probably the more exact, and place the short wave 
length limit between 2000 and 3000 A. This short wave 
lenyth linut is known to vary with the latitude, season, 
and time of day. This means that the amount of radia 
tion present in sunlight im the region of germicidal 
activity is only a small and variable fraction of the total 


ultravielet component 
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MAPLE SAP SAMPLES COLLECTED 


SIMULTANEOUSLY FROM ONE 
NONSTERILE SPILE 


IN SAP BUCKET N PLASTIC BAG 


Figure 1. Effect of collecting sap from a contaminated sap 
hole in metal sap bucket and plastic bag on the growth of 
bacteria 

\ spectral transmission curve of the plastic from bags 
used in these experiments is shown in Figure 2 (curve 
1). The plastic transmits from 50 to 80% of the 
radiation longer than 3100 A with a rather sharp cut-off 
in the region of 2900 to 3000 A, which coincides with 
the established limits for the solar ultraviolet. Precau 
tions were taken, in these transmission measurements, 
to reduce light scattering by the plastic to a minimum by 
coating the plastic with glycerin and sandwiching be 
tween quartz plates. This effect could not be corrected 
completely, however, and the effective transmission 
may be somewhat higher than shown. Luckiesh et al 
(7) have determined the relative bactericidal effective 
ness of radiation from 2200 to 7000 A in wavelength 
Values taken from their curve are plotted in Figure 2 
(curve IL). It can be seen that the germicidal efficiency 
of radiation in the region transmitted by the bag is rela 
tively poor (cross-hatched area) ; nevertheless, over the 


long period of exposure encountered in these experi 


ments sufficient energy is transmitted to cause the de 


sired germicidal effect 


TABLE 2 
Bacterial growth in maple sap as a function of exposure in plastic bags at four locations on the tree 
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Figure 2. I. Spectral transmittance of sheet (0.012 inch 
thick) cut from plastic bag, with scattering reduced by sand- 
wiching between quartz plates moistened with glycerin. II. 
Relative germicidal effectiveness of radiant energy (after 
Luckiesh et al [7]). 


Rentschler et al. (9) and Luckiesh et al. (7) while 


reinvestigating the Bunsen-Roscoe reciprocity law noted 
that low intensities of germicidal energy are effective if 
permitted to act over a long time. The sensitivity of the 
microorganisms was found to vary at different stages 


of the growth cycle, the more rapidly growing or 


ganisms being more susceptible. E-vidence was also 
obtained that sub-lethal doses of irradiation greatly re 
tarded the development of the organisms. This is in 
agreement with the results of Coblentz and Fulton (7) 
action of radiation was 


who found that germicidal 


cumulative, and that an intermittent exposure had _ the 
an equivalent 
length of time lable 1 re 
veals that almost 2 days’ irradiation was required befor 
btained in 


same effect as a continuous exposure for 
examination of results in 


a pronounced drop in bacterial count was 


the sap. It should be recognized that during these pro 
longed periods of exposure which extend over several 
veneration times, growth as well as destruction of bac 


] 


teria are occurring simultaneously, and the bacterial 


count at any given time depends on which process was 
favored by the climatic conditions such as temperature 
and intensity of radiation. Thus during warm, cloud 


weather the bacteria will grow faster than they are 


killed and the bacterial count will increase, but even so 
less than 
i] 
| 


the apparent growth rate will be considerably 
if the sap were not exposed to daylight. During cor 
sunny weather the bactericidal effect of the sunlight wal 
1 the bacterial count will de 


be more pronounced and 


crease. Of course there will be times when growth and 


destruction will occur at equal rates and the bacterial 
count will appear to be stationary 
Although Luckiesh et al. (7) tound that radiation of 


wavelengths longer than 3000 A was relatively ineffe 


tive, vet the possibility exists that it may also exert 
appreciable influence when long exposures are used 
Swart-Fuchtbauer and Rippel-Balden recently 


investigated the bactericidal activity of sunlight and 
found an appreciable effect even in the visible region at 
By exposing maple sap in 
light 


plastic bags we are making use of a property of sunlig 
which has not been sufficiently appreciated and which as 


\lthough the « xperi 


exposures of 12 to 16 hours 


vet is not thoroughly understood 


ments presented here demonstrate the sterilizing power 
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unlight, it must be 


83 


the results were 


obtained with only on 1 nucro-organism in the 

ontrolled experiment dl ng only one season 
llowever, the sterilizing effect lemonstrated with 
sap contaminated by natural flora during the normal 
period of maple ip) lection 

In recent vears, there | beer leftinite imecrease im 
consumer demands for the lighte les ot maple sirup 


\n important tactor 1n tl 


sirup is delivering to the evaporat 
free of microbial spoilage Phe use 
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Increasing Population and Food Trends 


LAWRENCE WITT 


Department of Agricultural Economics 


(Manuscript received June 22, 1952) 


The population of the United States has been grow 
faster than nearly expected a dozen vears 

In the 1930's experts expected a stable popula 
175 million te he reached about 1980 
was as low as 165 million. To 
156 million, which is about 10 
pected to have in 1952 


ing anyone 
we 
tion of around 
Sometimes the estimate 
about 


lay we number 


million more than we were e: 

Birth rates have increased instead of declining, death 
rates have been further reduced, and immigration from 
ther countries has totaled a million in the last three 
years rather than a few thousands as predicted by those 
studying in the dark days of 1933-38. Between 1940 and 
1950 the increase in U.S. population was something 
over 19 million people. The higher level of incomes 
wssible with full employment apparently has been a 
Veople are less likely to 
the children 
inder buoyant economic conditions. Compare the char 
actertisties of the students of the 1950's with 
those of the 1930's 

It is now clear that the prediction of the future course 
of population is about as difficult as to forecast the 
price level for 1970 or 1O80. Nevertheless, it 1s clear 
that short of a catastrophe greater than World War II 
the vear 2000 will see a population of well over 200 
million, possibly between 225 and 250 millions of people. 
The changes that this increase effect in 
ystems, housing, medical and dental facilities in cities 
and towns all over the nation will be many and sub 


major factor im the merease 


defer marriage and restrict number of 


( ollege 


will school 


stantial, Shortly, these changes will be related to trends 


in the production of food, but first a few words about 


changes in other areas 


Population Trends Outside the United States 


Population much like the 
States with perhaps a relatively immigration 
In Western Europe population changes have been much 
Rut even so, during the 1940-50 period and despite the 
Even 


United 
from 


changes in Canada are 


greater 
smaller 
war losses population increased by over 15 million people 
in France where the population was stable or declining before 
birthrate has increased from 15 per thousand to 
per thousand and total population is increasing. In 
eastern Europe and the Soviet Union the rate of population 
increase has been greater than in western Europe 

Purning last to South and Southeast Asia and other under 
developed areas, population continues to expand despite the 
poverty of its people. In these areas the potentialities for in 

great if food and medical knowledge be made 
te save a larger proportion of the children and reduce 

ind malnutrition affecting those who live through the 


the war, the 
over 20 


crease ire can 
ivailable 


the disease 


first veat 
Food Production in the United States 
Ihe next task is to summarize equally briefly the trends im 
food production. Substantial increases in food production have 
eceurred m the | S in the last fifteen years. The increase 


amounted to about one-third and was accomplished with some 


s4 


Vichiagan State College 


what better than average weather, but with serious handicaps 
such as a million less agricultural workers and some difficulties 
in obtaining all the capital equipment which was desired Not 
only have the people of the U. S. eaten better than ever before, 
but exports were stepped up to provide food supplies to western 
Europe and to certain parts of Asia 

Part of the expansion in food production was made possible 
by the continued release of acreage from horse feed to human 
food as tractors became the major source of power. But more 
of it is due to the results of agricultural science. We have more 
than doubled the use of fertilizer, and we are using it more 
efficiently. New and more productive varieties of crops such as 
hybrid corn, new rust resistant wheats, etc. have helped increase 
crop yu Ids. More effective chemical sprays for insects and the 
new weed killers have saved more of the crop and reduced com- 
petition with weeds and Continued selection of better 
strains of livestock, artificial insemination and the great strides 
in animal nutrition have all contributed a part to the expansion 
This is why some of us say that much of 
is literally the production of the scientific 


sts 


of food production 
what we eat 
laboratorte s of this country 


Now 


Food Production in Other Areas 


Agricultural production in western Europe has increased a 
It has now reached and surpassed 


third in the last three years. 
Progress has 


the pre-war levels of production by about 
been slower in eastern Europe, so that for Europe as a whole 
the level is not quite the 1934-38 average. Further increases are 
desired in Western Europe so as to reduce needed imports from 
the dollar area and to avoid depending upon satellite countries 
Phere agricultural science is drawing heavily upon developments 
in the U. S. and Canada and adapting new science to their 
conditions. Educational programs through something similar 
Agricultural Extension Service are being developed or 
But of necessity the first efforts were to restore 
Now more effort can be 


to our 
xpanded 
ariculture to its 
given to improving productivity. 

In the Far East food production is still slightly below the 
prewar level. A few countries such as Japan had good or 
record harvests in the past year. Other areas, as India, have 
suffered from acute food shortages. Per capita levels have, of 
course, generally declined since there is a larger population to 
share the smaller food supplies 

In the Near-East, Africa and Latin 
tion is about 20% larger than in 1934-38 
smaller or at least no serious disturbances to agricultural activi 


pre-war functioning. 


Americ a, crop produc 
There were much 


ties due to military operations, and so expansion continued 
fairly steadily during the war decade. Much of the expansion 
comes from new lands made available through irrigation, roads 
etc. Nevertheless, population expansion has continued apace 
and in some areas has increased more rapidly than food pro 
duction, with resulting declines in per capita availability com 
pared with prewar 

Canada, New Zealand, and Australia have expanded food 
production in ways similar to the U. S. But the increasing 
domestic population is reducing the ability to export. More 
and more of the food is being required for the home market 
This brings us to the final section of this paper. Can agricul 
tural production be expanded so that the next generation 1 
North America can eat as well as the present generation? Can 
European countries find food supplies at home or in export 
markets to maintain their levels of consumption? Are changes 
in prospect for the areas where population could increase rapidly 
which would lessen the dependence of population on food? 


REASING 


IN¢ 


SOURCES OF ADDITIONAL FOOD SUPPLIES 
\gain beginning with the U. S., scientific progress 
has not ceased to operate There are relatively few 
acres left, however, which can be used for human food 
by disposing of horses. (in the other hand, we are told 
that fertilizer use can probably be doubled again, The 
new sprays which control plant growth can contribute 
much to producing and saving food once produced 
Further advances in animal nutrition are being tried 
out, Artificial insemination will operate tor many vears 
to improve the productivity of our dairy cows. And 
there are many farmers who are not yet using the 
knowledge and techniques employed by the most. eff 
cient farmers. The wider use of present knowledge will 
contribute a great deal in expanding food production 
It may be necessary to make some shifts in diets. For 
example, per capita consumption of beet in 1975 may be 
lower and of pork higher because ot the greater tech 
nical advances in pork production compared with beet 
production. But, as a whole, there is reason to be opti 
mistic regarding North America 

For Europe the picture is more critical 
of food can and will be increased, but an adequate diet 
by European standards will require food supplies from 
other areas. Moreover, the economy as a whole also 
requires a large amount of outside raw materials for its 
This means that must 


Production 


industrial processing 
have a large volume of export trade to pay for its im 
ports. And the competition with the larger populations 
of North America, Argentina, and Australia will drive 
prices higher, barring a major depression. Buying from 
Russian dominated areas is politically undesirable and 
may also be difficult because the Russian area is also 
undergoing rapid increases in population 

It appears that Europe's ability to purchase supple 
mental supplies of food will depend upon two factors 
(1) a willingness by other parts of the world, particu 
larly the U. S., to purchase a considerable volume ot 
industrial goods, thus letting Europe earn dollars to use 
for the purchase of food and raw materials. (An altet 
native is a permanent foreign aid program making dol 
lars available as a gift.) (2) Increases in the applica 
tion of agricultural and other science in other world 
areas which will expand the exportable supplies of food, 
textiles, minerals, petroleum products, et This latter 
point will now be further developed. 

Phat part of the world now called under-developed 1s 
characterized by a pressure of population on food sup 
plies, low per capita income and consumption, illiteracy, 
low productivity, high birth rates, and serious health 
and nutritional problems. The development and applica 
tion of science is not a part of the cultural pattern, and 
there are wide differences in the distribution of income 

Manv of our recent scientific discoveries can be vers 
important in these areas. Insect and pest control, for 
example, are far more important in the tropics to both 
humans and animals than in the temperate zones where 
severe winters regularly reduce the insect population 


POPULATION AND FOOD TREND 8S 


he possibilitie sol plant breedit are muel vreater con 


sidering the yields of the variets erown leon 
example, simple selection has found cottee trees yielding 
10 to 20 times the average of those 1 


The use of fertilizer in the leachee 


in production 
ut tropical soils 
should) provide dramatic response in vield, much 
greater, in fact, than on our relatively fertile mid 
western soils 

Phe opportunities for scientific advat appear to b 
great. A major problem however, is to discover ways 
of reformulating the attitudes of the farmers so that they 
accept and use these new techniques as soon as they are 
developed. Traditional practices must be modified 
completely abandoned and to mduce agriculturtsts to 
do so is a difficult tas! 


that is involved in the U.S. Point Four Aetivities and 


It is, of course, part of the job 


in similar programs sponsored by the United Nations 

and the Commonwealth Colombo Plan 
\ second major problem is whether these modifica 
tions can be made fast enough to increas 
tion more rapidly than population. Otherwise there wall 
| mcreases in 


food produc 
be no gain in the internal situation an 
exportable supplies for Europe or other outside areas 
It is doubtful if this can be done unless (1) deliberate 
attention is given to controlling the birh rate and (2) 
the movement to improve health conditions, particularly 
in regard to maternity and child care, is slowed down 
Recent developments in India bear on the first pot 
National attention has been given to reducing the birth 
rate through employing a U. N. expert. Apparently, 
his efforts have been of considerable interest to people 
in widely scattered farms and villages 
SUMMARY 

For the | will require larger 

amounts of food 


S. population increas 
Additional advances in science and 
farming efficiency offer the encouraging prospect of pro 
viding this food in the years ahead, although not neces 
sarily in quite the same proportions as at present 

For Europe smaller population mereases will also re 
quire additional food. Some will be available from 
increases in local production, but imports of food 
products will be needed. I:urope’s ability to export and 
thus pay for imports, will be a major tactor affecting 
food availability 

In the under-ce veloped areas rather major change 
pro 


will be needed in organization and operation 
duction. Changes in the economic, social, and political 
institutions of these areas must occur so as to slow down 
population increase and speed up the adoption of more 


(otherwise, even the present low 


ethcient proce Ses 
levels of living wall be difficult to maintain and famiune 


unrest, and revolution are likely to continue 
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More new food produ ts are in the offing. They stand 
in all stages of development in the food research labora 
tones, and in a number of them large sums have been 
invested, Their backers know from the record that the 
outcome is highly speculative. leven with all the latest 
ten hinical and economic investigation methods, pilot and 
consumer panels and trial marketing, the issue remains 
speculative until full-scale public acceptance has been 
established. The appearance of each new aspirant ts 
watched with the thrill of a grand lottery by those who 
know the hazards and appreciate the size of the stake 
ior the few that succeed each year 

bactors that led to the important new food products 
of the recent past still exist, and some new ones have 
become apparent. Each advance in nutritional knowledge 
is a threat to the balance of power in the food markets, 
and a promise to the more progressive food industries 
Improvements in transportation, in food handling and 
torage, and in packaging materials paper, glass, tin, 
plastic are all opening new possibilities. Llome equip 
ment advances, refrigerators, freezers, special cooking 
facilities, all have their repercussions in new food possi 
Inlities The market for baby foods has become enor 
mous within a very few years. The business grew 
1700) in the last 10 years, and is expected to double 
again in the next five. It is probable that other spe 
cialized areas will in time be met with special products 

special military food products, for example. Foods 
especially suited for old people may be expected. Un 
fortunately, the best means for increasing the life span 
sugvested by nutritionists is to avoid over-feeding dur 
ing the growing period and, since few growing children 
worry about longevity, special products for this par 
ticular market may be delayed a bit. Studies on the rela 
tion of nutrition to the life span continue, however, at 
Cornell and elsewhere, and publications in the future 
may change the situation significantly 

\ peep over the horizon to one or two of the more 
distant prospects was furnished us during the past year 
or two. The economic possibility of growimg algae as a 
iol was explored in a preliminary way. With some 
increase in yield or specially favorable conditions it 1s a 
possibility Yeasts based on. by products or waste 
products, including wood, are being examined. New 
plant varieties as the special hybrid corn to give de 
red properties the starch —may have possibilities 
We are told that possible by-products from fish waste 
are disearded : some 6%; of tish fileted in the new float 
ing processing plant is now returned to the sea as waste 
(ceanographers claim the sea is a great and a greatly 
neglected source for new foods for increasing popula 
tions, and they cite chapter and verse for their claims 
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The more obvious new areas are still comparatively 
unexplored. Freezing of cooked meals is in an em 
bryonic stage. Sterilization by high voltage electron 
bombardment offers promise of new treatments, new 
commercial approaches. The live preservation—live 
packing--of lobsters has been tried experimentally 
Currently we are reaching new heights in the art and 
science of flavor research and flavor quality develop 
ment and preservation. New products and improved 
products are bound to come from this new knowledge 

Perhaps most significant of the factors leading to 
more new food products is the continued increase in 
the amount of food research. The ratio of research 
expenditure to sales in the food industry has doubled 
since 1938, with 6400 food researchers in 1951 com 
pared with 500 only twenty vears ago. With many 
known projects underway, with nutritionists and mat 
keting students continuing to supply information on 
which improvements can be based, with increasing food 
research, we are sure to see a continuing flow of new 
food products 

Fhe development of new food products follows a 
pattern that is more or less standardized. It may be 
telescoped, and occasionally the several elements can 
be run in parallel, simultaneously. But omission or 
undue delay of any major element can cause great 


financial risk 


FINDING A NEW PRODUCT TO DEVELOP 


The $64 question comes at the start--how do you tind a new 
food product to develop ? The record of successes does not give 
too obvious an answer. With many of the products the very 
earliest steps had already been accomplished when detmed man 
agerial procedures for appraisal and development could be put 
in motion. The product itself had been identified 

\ dictum from top management to a research department 
ordering the creation of a successful new food product, followed 
by the setting up of project “Number X241, New Product,” is 
by itself no assurance that the company will market the new 
product four or five years later. The record shows that many 
of the significant new food products originated outside estab 
lished food research organizations, and were brought with 
their orbit at various stages of development. Others developed 
within the food company, but were based on the creative imagi 
nation of an individual who brought the project to management 
for support, on his own initiative 

Clarence Birdseye’s initiation of the frozen food industry is 
a spectacular example. His colorful story of pulling a_ fish 
into the deep cold of a Canadian winter, freezing it so rapidly 
it had no time to die, then finding it swimming when it thawed 
out is not the typical first page record of a research department 
notebook. Whatever the genesis of his project, he obtained sup 
port for early development, established pilot operations at Glou 
cester and had frozen many a food product when General Foods 
absorbed his work and launched the new industry. Frozen 
orange juice, that has made such an impact on its section of the 
food industry, was not a mere extension of the then frozen food 
industry. It came from outside, from the application of high 
vacuum technology originated by Hickman in the Eastman 
Kodak Laboratories and developed and applied by Richard 
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Meat as a baby food was have technical-economic me vh uu it is to make mar 
Itz at Swift, but not as the result ot ket surveys, seek and evaluat Vv { ( tind the “sleeper” 
an that can be exploited 1 vork mportant part of the 
ception was within the environment of a well managed and sup ictivity of the larger 


ported research organization, he was able to carry through to available to industry generally 


ew product. In part because his con 
itions and ts 


full commercial operation in record time for a new food project 


of such novelty and significance—l than three years t APPRAISAL OF NEW PRODUCTS 

until two years later did competition appear in his markets 

These examples constitute new approaches such as are not Whether an embry nic new ft (i ] 1 duct a poten 

created n order lt ome imstances mayor modifications, re tial Irozen toc ind istrv or even a new pu 1s 


sulting in-new products and opening new markets, have been conceived by an idea man, created within the researeh 
prescribed in advance by management, and carried to successful laboratory, found by a new-product survey group, or 


onclusion by food technologists and their associates ; 
brought to the company president at last night's cock 


An outstanding example is the development of a quick 
cooking cereal. When it became apparent to the company man 
igement that kitchens were no longer populated by cooks that now rather well deve lope d 


tail party—it should be appraised by methods that are 


worked their twel yours d but principally by housewives . 
1 th twelve hou a day it cipa It should he thus appraised 
who had other duties or preferred bridge, they saw the need ot 
meeting the convenience of ready-cooked cereals while retaining 


and technical aspects almost continuously once it gets 
the character, digestibility ; other advantages of their well bevond the low cost, early bench research stave Modern 


market surveys are made by staffs of trained personnel, 


establi | product 


basic specifications of the present successful product were and consumer market appraisal is an organized busi 


y simple-—make it pis 
ness Mother-in-law surveys are still practiced, 
while the cook is patting the cereal dishes on the table 


and make it a better produ but don’t change it. The assign 


ment was given a consulting laboratory that expressed some more on a little first-hand information or comment than 


doubt about the probability of complete success, but with an on conclusions of specialists based on data carefully 


1 


in advance They were disarming 


usually by top executives who tend by instinct to depend 


invention and a of imaginative research the first quick ond’ 
cooking hot cereal was produced—one of the very first, if not the BS ne 

' lhe “mother-in-law” survey resembles the recent search 
first. vitamin and mineral fortitied general household food 


It was but a short time before it outsold its parent for water in Bermuda by passing a dowser over the 


products 
product map—it can be as deceptively alluring to the naive lay 


Phe success of frozen orange juice has led to the creation of man, as impossible to combat by logic or by objective 

elated products on ore ror anag it, by research and 

related | findings—and as cruelly disappointing and wasteful 
development methods known in advance. We have cranberry . 

juice, apple jt . QI juice, lemonade and many others. Many 
i the pie, c ke mixes and the like were developed deseribed by Crocker, Sjostrom and Vallman They 
on order by systematic organized research method. Shelf Int . found that panel testing can be objective, with train 
has been increased to permit ew marketing practices by anti 
ng materials or methods. Most food 


Some of the sound appraisal methods have been 


Ing 


in reasonable abundance, appearance. color, odor, firm 


Incidentally, they noted that with choice of foods 


} 


xidants, by new packayl 


product companies have a host of such opportunities available 


to them. But such improvements are on the border line or out ness, for example—is of great importance The Re 


of the field of distinctly new products. They offer less spectacu search and Development Division of the Quartermaster 
lar gain, but also involve far less hazard Corps has CX rimented extensively with food accept 

“Idea men,”—men imagination, creative instinct, inventive 
capacity, perhaps no inhibited by dull practical considera 
tions—are still a major sour of all significant new products 
Phat company is fortun h as one or more of them, and far beyond the reputed practice of one of the most suc 


that company is wis | <nows how to encourage, support and essful of soup comipanies, whose directors and top offi 


wice, using panel testing and a senn-quantitative seale 


of values. Most large food companies have progressed 


properly exploit them icking such men, or even as supple cers are said to have deferred their breakfasts until they 


menting them, organized means for locating and evaluating : 
could assemble for their morning's evaluation of what 


ts is indicate 


eriou needs a major new food product, and 

department has the assignment, the oblique loo limited a scope in panel evaluation can be de 

may be effective. There ts one ceptive. An early development of a cottec flavoring met 

not been overworked. It ha cal 

> favorable preliminary market surveys and even trials 
ather, been neglected. And that Willis R. Whitney’s favored he CI 

als ) tine i KC 

Serendini the art of finding something n ngliand, only to find that thre hicayvo market, 


ever was cooking, or about to be cooked 


looking fo omething else. Columbus’ discovery | example, did not recognize cotfee as a flavor for ice 


he sought India is an example. The point, ot ream or fountain beverages \ trial 5 gallons of cottee 


t been looking for an India he would ice cream came back to the plant with one scoopiul taken 
n other words, start looking for 
vledge, skill and ingenuity, but 


out by the curious retailer——and a report of no customer 
along the way, and be ready lesire. Early marketing of nationally advertised coffees 
s when they appear. There met resistance in areas accustomed to particular blends, 

s methodical highly organized even of inferior grades by ifee-tasters’ standards 
to b Yeast may be nutritious and palatable foods may be 

woupetiine made from it, but West Indian islanders long accus 

edit well che tomed to Nova Scotia alt fish may not buy them 

Many leading research staffs Heid noted that blackeyed beans sell in the south but 

not in New England. Diverse economies, habits and 

on holds a patent on the addi religious taboos are pertinent \ taste panel selected 


tion of small amounts of raw juice to the concentrate to improve 


flavor. Agricultural s4 1 cooperated in the work leading 


! 


from Quartermaster Depot personnel and a squad con 


to this essential step fined for long periods to Army rations at a tough 


! 
| 
detine 
ce 
| 
! 
‘ while you at 
of America while 
‘ course, 1s that if he ha 
have found nothing new 
something, using all your 
keep your eyes open tor new tl 
to identify and develop their va . 
should be more serendipity Te 
plodding in the early stages 1 | 
7} found by search | 
Supplementing the imternal ay 
ior new pr lucts edible and 1 
veloped and practiced successfull 
The Florida Cit: Com: 


ird post may give differing comments on consumer 
ueceptance 

Lhe food industry was second only to steel and auto 
mobiles in a recent estimate of outlay for replacement 
and modernization amounts running up to the half 
Intlion mark. Such expenditures are not made blindly 
Market surveys and consumer panels are followed by 
pilot operations. Armour & Co.'s pilot plants, for exam 
ple, include those for fat refining, experimental baking, 
canning, meat curing and food, dairy and poultry 
products. Most new food ventures of any magnitude 
are preceded by pilot plant operation, often conducted 
in the speculative stage before management has decided 
whether to enter the market or not. A pilot plant on a 
semu-commercial scale can be expensive, but the classi 
research comment ts that mistakes are best made on a 
small seale if profits are to be made on a large one 

\s with all industrial research, the large costs of new 
food product development come at the advanced stages 
It is, therefore, a matter of ultimate great economy or 
profit to be generous of time, money, and managerial 
attention in the earliest stages. Duplication in research 
at this stage is not the inefficient administrative bugbear 
some shortsighted management would make it. Several 
prospecting parties can be a source of profit if they 
increase significantly the probability of finding a gold 
mine, or even of finding the better of two before the 
expense ol sinking deep shafts begins 

Not all new food projects can be sold for the reputed 
10 to 20 millions General Foods once paid for the 
Birdseye process and name.’ But that sale, even as an 
historic maximum, is an indication of the order of 
magnitude of costs and values involved in new food 
product development. With all the resources available 
to Swift, including the momentum of its sales organiza 
thon, we have in the 2 to 3 year period for the intro 
duction of meat as a baby food perhaps a record mini 
mum for a significant new product in successful national 
distribution. The new quick-cooking cereal product 
took 5 years from the time the project was authorized 
until it was seriously on the market. The new vacuum 
dried soluble coffee was approximately 7 to 8 years in 
the development and proving stage. “Accent,” the 
monosodium glutamate accentuator of food flavors took 
at least 6 years before serious national advertising and 
distribution was attempted. During these periods ap 
preciable sums were spent on all these products, for 
product improvement and standardization, for process 
development, pilot operations and surveys, ind for in 
vestigations of nutritional, functional, commercial and 
other aspects, even before market trials were attempted 

Nor can success be guaranteed. Lever Brothers went 
through all stages of research, development, evaluation, 
trials and then actual national marketing of a new 
vitamin product, only to withdraw it from the market, 
presumably as an unprofitable item, \ leading proprie 
tary and pharmaceutical manufacturer carried a new 
food supplement to the stage of product specification, 
with the knowledge that nutritionally the special product 
had merit, only to find it unsuited in its final form to its 
Powdered orange juice 


sales and distribution policy 
seemed promising, indeed it led to frozen orange juice, 


Unlike pro 


but the original project was abandoned 
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vision for manufacture of more of a known and com 
mercially accepted product, the development of a new 
food product must be recognized as completely specula 
tive until the black ink is thoroughly dry on last year’s 
profit and loss sheet. 

Many of the steps in the development of new food 
products are common to the records of all the principal 
recent additions to the food distribution outlets. These 
follow the all important discovery or identification of 
the new product and the early phases of commercial 
evaluation, by which means serious consideration and 
development is justified to management. 


COMMERCIAL EVALUATION OF NEW PRODUCTS 

(reat strides have been made within the last decade 
or two in providing management with quantitative bases 
for decisions that were formerly made on “judgment” 
based on individual experience or intuition. Organized 
market appraisals have become increasingly common 
and their methodology is under constant refinement 
The sales department is no longer depended upon for 
objective reports or studies as a side issue of its real 
purpose in life, unless a separate well-organized market 
research unit is maintained within it independent of 
normal sales activity. Neither in the discovery of new 
products or markets nor in the critical evaluation of such 
products is the normal sales staff successful, qualified or 
for that matter sincerely interested. The early phases of 
product discovery, and market as well as_ technical 
evaluation are frequently better suited to the interests, 
qualifications and activities of the executive in charge of 
research and his associates. Their business is the future, 
concerned with change and with new things and new 
activities. By contrast sales and production are more 
apt to be concerned with doing better and doing more 
of what is now being done. The point at which transi 
tion to sales and production its to be made depends upon 
personalities, organization and experience of the par 
ticular company, and this and other aspects of the 
transition involve some of the more difficult managerial 
problems incident to efficient operation of research and 
development. Normally the commercial market tor a 
product is determined in stages, with more extensive 
and elaborate surveys made as development progresses 
and the amount of money required increases. Initial 
technical and commercial evaluation are elementary, 
and draw heavily on the background and judgment of 
the research directorate. The important point is that 
both technical and commercial evaluation and develop 
ment continue, hand in hand, from the start. Some years 
ago a research staff developed a substitute for ammonia, 
basing its enthusiasm on the fact that the new product 
did not have the irritating biting odor of ammonia. 
I ventually, it was sent for consideration to an able dis 
tributer of household products, who had market checks 
made. He reported that he could perhaps sell the new 
product, at a price—if the researchers would add an 
odor like ammonia so the housewife would know it had 
authority. The technical laboratory is not the place to 
evaluate commercial possibilities 

Raw materials available may be a controlling factor 
in the ultimate scale of operations, and their availability, 
cost and quality need early and serious consideration. 
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DEVELOPMENT 


Fortunately, Birdseve and his associates and early 
successors realized the need of high quality and their 
early researches included consideration of types and 
varieties, harvesting and special handling incident. to 


quick freezing of high grade food products. Had they 


spent less time, money and effort on this aspect, the rate 


of of the new industry presumably would 


have been changed, perhaps disastrously 


Xpansion 


themselves by-products ot 
Both quantity 


materials that 
associated products can be hazardous 
and price may be dependent on factors not within con 
trol for the particular project. In particular, as with all 
by-product should be taken that the 
project is not aimed primarily at disposing of the by 
product rather than making money out of the new 


Raw are 


research, care 


project. Too often new products have been developed 
expensively from by-products, only to find that they 
cannot compete with better or cheaper products made 
from another raw material available to competition on 
the market. Both with by-products and = with 
normal products, the effect of increased demand on cost 


n 


and availability need consideration 

Most proposed new products have apparent negative 
\ new fish product for baby 
crystalline 


factors—-sales handicaps 


foods, for example, developed a harmless 
substance that looked to the purchaser like sharp foreign 
matter Until found acceptable 


methods for prevention of this crvstal formation the 


laboratory research 
product was withheld even from serious preliminary 
market trials. It pays to be critical in the early stages, 
and proper evaluation can only be made with a product 
approximating that the customer will eventually buy 
In the early development of one of the principal hydroge 
nated oils, the Salvation Army received many a barrel 
of doughnuts cooked in a of rancidity control 
all new food products now go through an 


study 
Practically 
intensive laboratory research and development period 
that continues even atte introduction to the consumet 
markets 

It is only recently that the major acceptance factor of 
has come within a reason 


many food products—flavor 


able degree of quantitative control. The new methods 
of flavor evaluation, including the of the 
protile or related approaches, permit measurement of 
the effect of formulation and process changes. They 
provide communication the taste specialists 
and the purchasing and operating men that can aftect 
flavor changes They bring flavor out of the realm of 
the prima donna type of taster, brewmaster or “indis 
pensable old hand” into control of management 

Phere have been two types of flavor panels, one con 
cerned with technical aspects, almost neglecting prefer 
ence, and the other the consumer panel conce rned almost 
exclusively with preference There indications re¢ 
cently that many aspects of consumer pre ference can be 
anticipated in the laboratory, with a trained small panel, 
at appreciable saving and with increased reliability as a 


use flavor 


between 


are 


basis for management decisions 


Shelf life is frequently a major problem. Completely 
satisfactory laboratory methods of predicting product 


changes with aging have never been deve loped even for 


products for which. major studies of aging tests have 
been made, such as paint and rubber. For new food 
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give further checks on consumer acceptance and permit 
refinement of advertising and distribution policies. Re- 
gional or national advertising programs are geared to 
introduction and initial distribution and the product is 
launched. Llopefully. The record shows that optimistic 
reports even through the initial stages of national dis- 
tribution are no guarantee 

If the new product suceceds, it has a life expectancy 
of a human generation. We have only to look at the 
record of several of the breakfast cereals, from the early 
corn flakes and shredded wheat on to see the large order 
of magnitude of income that may result if success is 
achieved. The food industry as a whole is our largest 
industry, and the market is enormous and continuous. 
\nyone who has tried to find industrial outlets for agri- 
cultural products significant by comparison with food 
consumption realizes the great discrepancy in size of 
the two markets. No industrial use for sugar, for exam- 
ple, ever gave significant aid to the industry in periods 
of serious over-produetion 


THE FUTURE FOR NEW PRODUCTS 


Success stories are plentiful and exciting enough to 
support further prospecting in the field. The failures 
have not had the same publicity as the successes—the 
hest advertising brains have not spent millions telling the 
world about products that have been put on the shelf 
rather than on the shelves. The stake is enormous and 
any company that has a new approach to the consumer 
fool market is justified in exploring it, making reason 
ably sure that it has the means and the organization to 
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The keeping quality of frozen ground pork de- 
clined with a decrease in the saturation of pork fat. 
This deterioration was most marked at temperatures 
above 0° F. (—18° C.) and when packaged in inferior 
oxygen-moisture vapor barrier materials. These ten- 
dencies were less pronounced in the case of chops and 
roasts. The effect of fluctuating temperatures was not 
progressive in nature and was of less practical sig- 
nificance than prolonged storage at temperatures above 
F. (—18" C.). 


During freezer storage, pork deteriorates more 
rapidly than beef or lamb. This is due, apparently, to 
the greater unsaturation of pork fat which increases its 
susceptibility to rancidity development, and also, to the 
high fat content of most pork cuts. 


*Presented at the Twelfth Annual Meeting of the IFT, 
Grand Rapids, Michigan, June 9, 1952. 

"Contribution from the Missouri Agricultural Experiment 
Station Journal Series Number 1319 

Present address: Swift and Company, Research Labora- 
tories, Chicago, Hlinots 
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Deterioration in Frozen Pork as Related to Fat Composition and 
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back the project through what may be 5 to 15 years of 
speculation. The less radical changes involve less 
hazard, less time and offer a correspondingly smaller 
stake. The speculative nature of the enterprise makes 
it advisable to take every possible step toward insuring 
success and keeping management informed of tech- 
nical and commercial aspects continuously as the project 
advances and the amounts hazarded increase. The 
several steps in the development of new food products 
are known and definable. In each, specialized experi 
ence is available to management, and it is no longer 
necessary to play a blind hand. 

Jackarach defined nutrition as the science of what 
other people ought to eat. But nutritionists have carried 
on an educational program paralleling research, and the 
public is increasingly appreciative of improvements in 
nutritional values as well as attractive appearance, 
tempting flavor, and uniformly dependable high quality 
as purchased by the consumer under a recognized name 
There is still much left to be desired in the quality of 
many food products as now served on our tables. There 
is no reason to believe that we have begun to exhaust 
the possibilities of improved food products. ur in 
creasing populations and increasing complexity of food 
distribution and changing pattern of living continue to 
create both problems and attractive commercial oppor 
tunities within the industry that leads all others in size 
and significance. The public will continue to derive 
great benefit from the efforts of successful entrepreneurs 
in the new food products field. The potential gain to 
producer and consumer ts great 
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With an increase in the proportion of unsaturated 
fatty acids, pork fat becomes softer. Feeds such as soy 
beans and peanuts produce soft pork, when comprising 
a substantial part of a ration, because they are high in 
fat (6, 11, 15, 18, 19) that is relatively unsaturated (3, 
11). When these feeds comprise a limited part of the 
ration, as is usually the case, the change in apparent 
quality of the pork is small 

The work of Brady et al. (5) with cured pork clearly 
indicates that the soft fat is more susceptible to oxidative 
deterioration (rancidity development) during storage 
than hard fat. Lea (27) and Barnicoat (2) have also 
shown that fat saturation influences the rate at which 
pork becomes rancid during storage. Helser ef al. (75, 
16) found that rancidity increased as the saturation of 
lard decreased. Klose et al. (24) and Kummerow et al 
(25) have shown that the storage life of turkey meat is 
significantly influenced by the saturation of the carcass 
fat. Shrewsbury et al. (32), however, stored pork chops 
and roasts from hard and soft carcasses at —6.3° F 
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84°F. C.), and 8.2° F 

C.) fer periods up to 16 months and found 
that the fat from the soft carcasses showed no greater 
tendency to become rancid than the fat from the firm 
carcasses. There is, however, a question as to whether 
or not a decrease in the firmness of the pork fat is as 
sociated with a proportional reduction in the storage life 
of fresh frozen pork 

It is generally recognized that as fats become oxidized 
they also become rancid in aroma and flavor (8&8, 26, 40) 
Phe length of the induction period and the rate of ran 
cidity development are influenced by a, the storage tem 
perature (7, 22, 32), b, the efficiency of the packaging 
material as an oxygen-moisture vapor barrier (9), and 
c, other factors such as organic and inorganic catalysts 
(21, 26, 39), radiation (36), and natural occurring anti 
oxidants (25). 

Fluctuations in temperature have been reported by 
Black (4), Finnegan (12), Woodroof (41), and Wood 
roof and Shelor (42) to have a deleterious effect on the 
storage of frozen foods. These findings are not, how 
ever, in agreement with the results reported by Gort 
ner et al. (13), Hustrulid and Winter (20), and Klose 
ct al. (22). Before broad generalizations can be drawn 
it is necessarv that further studies be made. The effects 
of various storage temperatures and packaging materials 
on the development of oxidative rancidity in firm pork 
are well established (10, 14, 30, 31, 38, 43). Similar 
information is not available for soft pork which pre 
sumably is more susceptible to oxidative ran idity. If 
soft pork deteriorates more rapidly in freezer storage 
than firm pork, then from a practical standpoint the use 
of optimum storage temperatures and efficient packaging 
materials are highly desirable 

The primary objective of this investigation was to 
determine the influence of fat saturation on the deteriora 
tion of frozen pork. Secondary objectives were to de 
termine the influence of various storage temperatures 
fluctuating temperatures, and packaging materials on 
the keeping quality of pork. The relationship between 
subjective and objective measures of rancidity was ot 
interest also and has been reported by Naumann et al 
(29). In the light of apparent discrepancies in the litera 
ture concerning the effect of several variables on the 
keeping quality of pork, this investigation was designed 
in such a wav that several variables could be considered 


with the same sampling material 


EXPERIMENTAL PROCEDURE 


The pork used in this investig was 
f 


that were divided int le of 5 gs each for the feeding of 


obtained from 20 hogs 


the experimental ratior WO ions were fed in the finishing 


of the hogs: a “hard” ration so designated because it was know 
to be conducive to firm fat deposition and a “soft” ration so 
designated because it contained soybeans which are known to be 
conducive to soft fat depositior The hogs in Lot 1 served a 
the control group and made no gain on the 


as hogs ot Lots 2, 3, and 4 gained an average ot 6 73, and 107 


soft” ration, where 


the ott ratiot 


pounds, re spectively 
chilled 48 hours at 36° } 


After slaughter, tl 
(2.2° C.) and graded ling he folowing classificatior 
Hard, Medium Hard, Mediun ft oft, Oily. As the num 
ber of gained on tl oft” rati increased from lot to 
lot. the carcasses became oO r, and he iodine absorption 


number, dete rmined by the nu of the ground 


vork fat increases $ graded “hard,” ‘medium 


| 

hard.” “medium hard nd “medium soft” and had average 
iodine numbers ind 68.44 respectively 

The bellies, jowls and ders frot ich hog were ground 

wice, uniformly shaped into ne-pout mples and packaged 

15 in vlassine lat ‘ kraft freezer paper and 

ly ne-mch center 

om each hog 

ops (thre vere wrapped in 

laminated papet 

All samples were f1 (sround 

pork was stored fi peri 5, 6 in ot at 

( : and 18°C. and 

12° C.) alternating hh wee torage with 

defrosting thawes nternal nperature of 40° 

) and 0° | vith 3 defrostings 

and 12 months at 

ind 12 months at 


chops were 


flavor and the 1s amples were scored as 
ind rancn nd free fatty acid values 
were determined samy The samples were 
thawed at 38° to 3 oO ) and placed at room 
temperature shortly ) sting. This was done to facilitate 
thorough mixing ind to insure complete 
defrosting of the roas 
Much consideration 


impling technique. Sines 


i the problem of proper 
proceeds from the exterior 
to the interior there n ced variation in the depth of 
penetration and in the character of the gradient depending upon 
the influence of the variables 1 e meat may be sampled 
surface of n iken of the whol ample 

the various determinat is tl onsidered opinion of 
that the i eth referable While the use 

] peroxide 


organolepts 


ot the whole Sam] le 
values, these neverthel ( my d. Surface sampling 
has marked limitatiot 


sions. and the samplir gn 


1 he ) must be of uniform dimen 
andardized to a depth which 
will include more than tl irface in order to provide adequate 
material for the various determimation 
seasoned fresh pork wusage J Iso customarily kneaded and 


Seasoned and un 


molded into patties | results in the mixing 


f the surface with the vhol 1 iny urface rela 


tronst largely | little correlation to the 


leterioration of the 
\ 100-g. aliquot 1 ch gre | pork sample was made 
into a patty one-half inch in thick The patty was placed 
in a small earthenware « erole wered with a lid and cooked 
in a preheated oven for int 100° F. (150° C.),. One 
outside pork chop from each | rt vas cooked the same way 
vhile the other outside | ised for chemical analysi 
\ one and one-half incl ic] r ction from the center ot 
the pork roasts was cooked similaril it for 90 minutes. Only 
the outside one-quarter inch of fat ot hops and roasts wa 
used for chemu« il and 
Peroxide values were determined by the procedure of Stansby 
with the extraction of the extes fat of the chops and 
roasts modified according to Wa +4 The free fatty acid 
ontent was determined V.O.A.C. procedure 
ind calk ulated on the oleic a Ib (Chemical and organo 
sts were made or liqu ( anne ample and on the 
ime day 
Main effect ditferer betweer 
packaging materials, betwee! rag and betweer 
torage period ver ed tor gril the analysis of 
variance calculated and correlation 
oefhcients were determined desernb y Mills (28 Phi 
ignificance of differs nthe was ascertained a 
ribed by Snedec m coethcients u 
480 sample ground pork tored at O° J 
12° ( Itert ng weeh for are month Phe 
| m coethcient 
calculation of the 
variance 1! it samples defrosted one and_ three 


omitted 


| 
| 
} 
| 
“4 
| 
| 
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TABLE 1 
Significance of differences between treatments 


Laminated 
ot paper 


difference at the 5° level 
ce in flavor rancidity at the 5% level 
in flavor rancidity at the 1% level 
difference in peroxide values at the 5% level 
difference in peroxide values at the 1% level 


RESULTS 


The significances of differences in flavor rancidity and 
peroxide values for the different treatments are shown 
in lable 1. This means has been used to condense in 
tabular form the essential comparisons made between 
the various treatments and will be discussed under indi 
vidual headings 

Fat saturation. [In ground pork, fat saturation had 
a pronounced influence on the susceptibility to rancidity 
development when measured by flavor and peroxide 
values. The higher peroxide values of Lot 3 when 
compared with Lot 4, however, were not significantly 
different 

While the differences due to fat saturation (Table 2) 
do not seem to be great it should be pointed out that 
each value represents samples from all of the tempera 
ture treatments, packaging materials, and storage 
periods. Many of these variables have a pronounced 
effect individually, as will be shown later, but when 
combined they do not exhibit the striking difference 
from lot to lot that might be expected. In general, as the 
firmness of the fat decreased, as indicated by increased 
iodine number, the fat became more susceptible to 

Packaging materials. 
greater protection against rancidity development ( Table 
2 \ striking difference was also noted in the efficiency 
in preventing dehydration. Meat packaged in the waxed 
paper had more than 5 times greater dehydration loss 
than that packaged in the laminated paper. The result, 
with the waxed paper, was a severe freezer burn, par- 


Superior packaging offered 


ticularly with those samples stored at 10° F, (—-12° C.) 
and those which were defrosted. No appreciable differ- 


ence in dehydration was observed between the 0° F 


0.10° F Months’ 
F | I F weekly Defrosting | storage 


TABLE 2 


Effect of treatments on flavor rancidity scores and 
peroxide values of ground pork “ 


Flavor Milliequivalents 

Treatment rancidity of peroxide per 
score * kilogram of fat 
Fat Saturation 

Lot 1 (Todine No. 58.7 

Lot 2 (lodine No. 63.68) 

Lot 3 (Todine No. 65.18) 

Lot 4 (lodine No. 68.44) 
Packaging Material 

Laminated Paper 

Waxed Paper 
Storage Temperature 

0 

10° F 
F. Weekly 

1 Defrosting 

} Defrostings 
Length of Storage 

Months’ Storage 

6 Months’ Storage 

9 Months’ Storage 


4In this factorially designed experiment 
illotted to experimental treatments as follows 


150 samples per lot 
} samples per packaging material 


120 samples per storage temperature 
‘00 samples per storage period 
* Flavor rancidity scores: 1--Very rancid 


cid; 4 neutral or flat; 5 normal or sweet 


°C.) and the 0° and 10° F. 

12° C.) alternating weekly samples 
Temperature treatments. Since storage above 
(--18° C.) for prolonged periods 1s not generally satis 
factory, it is interesting to compare the effect of O° and 
10° F. (—-18° and —-12° C.) alternating weekly with 
0° F. (--18° C.) storage (Table 2). Clearly there is no 
appreciable difference between these. In contrast, the 
effect of prolonged storage at 10° F. (—-12° C.) was 


the most severe. Some explanation for the comparative 


92 
| 
Treatment Lot 1 Lot 2 
| 
Lot | | 
Lor ee 
Waxed paper 
00 
| oo 
| | 
10° F. weekly | 
00 
defrosting ee ee 
| om o 
| defrosting. . 
00 90 00 
| 
oo 
Pmonth torage “* 
| | 00 00 
No signif 
* Significant 
** Significa 
o Stentfeant 
oo Stenifcant 
PO 1 total of 6 samples were 
rancid; shghtly rar 
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efficiency of O° and 10° F. (—18° and 12° C.) alter 
nating weekly storage may be offered by considering the 
While the samples 
involved in the fluctuating treatment were in a 10° F 
( 12 ( 

12°C.) group, the samples 
bly at temperature equilibrium with that atmosphere 
Ilenmce, deterioration was re 


actual conditions of the fluctuations 


) atmosphere only half as long as the 10° 
themselves were proba 


for a much shorter time 
tarded much more etlectively than at 10° F. (—12° C.) 
These results are in agreement with those of Gortner 
et al. (13) and Hustrulid and Winter (20) 

followed by 
severe effecting 


Significantly, 3  defrostings 
( 18°C.) storage was equally 
flavor as 10° F. (—12° C.) 


tion should be made concerning physical accomplishment 


Here, too, some explana 


of the defrosting treatment. The defrostings occurred 
during the first month of storage with complete freezing 
between defrostings. Whether similar changes would 
have resulted had the defrostings occurred later in the 
\ctually, the defrostings 


had an immediate and pronounced effect which ac 


storage life is problematical 


counted for most of the total deterioration, This. re 

sulted in the defrosted samples being definitely inferior 
at the 3-month period but little worse after 6 or 9 
months’ storage, whereas the samples stored at 10° F 
( 12 ( 

tenioration 
sive and pronounced with time under all storage con 


) showed a constantly increasing rate of de 


Deterioration during storage was progres 


ditions 

Interactions. Since 2 variables may have inde 
pendently and simultaneously influenced the accepta 
bility of the ground pork, it was desirable to calculate 
first order interactions in order to determine whether ot 
not the two factors c mplemented each other Inter 
actions were determined with only the data of the 
ground pork ut O° F. (—18°C.), 10°F 
(--12° C.) and with 3 defrostings (Figure 1) 

There were significant differences between packaging 


stored 


materials within each lot on the flavor rancidity of 
frozen ground pork. Similar differences were noted in 
the peroxide values. While flavor rancidity scores de 
clined with an increase in iodine number regardless of 
decline was greatest in the 


With an in 


packaging 


packaging material, the 
ground pork packaged in waxed paper 
crease in iodine number, regardless of 
material, peroxides increased, The increase was again 
greatest in the pork packaged in waxed paper. The first 
order interaction between fat saturation and packaging 
material was not significant in either criterion used in 
evaluating the pork —flavor rancidity or peroxide value 
[his means essentially that the sum of the effects of the 
2 factors, fat saturation and packaging material, was 
sufficient to account for practically all of the variability 
in the flavor rancidity scores and peroxide values 

There was an influence of fat saturation and storage 
temperature on the development of rancidity, as detec ted 
by flavor and peroxide value. It is apparent that re 
vardless of storage temperature, the fat saturation had 
a pronoun ed effect upon the kee png qualitie s of frozen 
ground pork 

In both criteria used in measuring deterioration, a 
significant first order interaction existed between fat 


Significance of Differences 


O°F. Storage 


Level of Significance 
Between Lots 


10°F. Storage 
Between Lots 
l and 2 
1 and 3 
1 and 4 
2 and 4 
5 3 Detrostings-- 
Between Lots 
1 and 3 Av. Iodine } 


l and 4 Lot ] 
Neutral Lot 2 


lat Lot 3 
Lot 4 


Normal 
or Sweet 


— 


Slightly 
Rancid 


.08 
10 
12 


3 
Lot 3-3.58 3. 
15 


Lot 3-3.12 + .15 | 
Lot 42.93 + .18] 


4 
= 


Rancid 


Lot 1-3.99 
Lot 4-3.51 
Lot 1-3 58 + 


Lot 2-3.23 + 


Lot 2- 


Very 
Rancid 


O’F. Storage 10°F. Storage 3 Defrost. 


Figure 1. Influence of fat saturation and temperature treat 
ment on flavor rancidity of frozen ground pork. 


saturation and length ol storaye It may be stated, there 
fore, that deterioration was significantly more rapid im 
the ground pork with the higher iodine values (Figure 


2) 

Correlations. Cvoefticients of correlation pre sented in 
lable 3 were calculated to determine the relationship 
between flavor desirability and other factors, The cor 
relations with peroxide numbers were not significant at 
but highly sigmificant after 


3 and 6 months’ storage 


9 months’ storage Phe correlations with per cent free 
fatty acid, though in some instances highly sigmificant, 


were low. Correlations with per cent dehydration were 


Significance of Differences 


Lot 2 Lot 3 Lot 4 
3 Mo 6 Mo. |9 Mo./3 Mo.j6 Moj3 Mo 


. Lot 1 


. Lot 2 
Lot 9 


*Significant at .05 Level 
**Significant at .01 Level 
First order interaction between lot and storage period 
was significant at the .05 level 


Normal 5 Av. lodine Number 
or Sweet Lot 1--58.75 
Lot 2--63.68 
Lot 3--65.18 
Neutral Lot 4--68.44 
or Flat 


Slightly 
Rancid 


7+ .09] 


Rancid 


Lot 1-3.102 .07 


l Lot 4-2.66 + 


2-2.9 


Very Rancid 
3 Mo. Storage 6 Mo. Storage 9 Mo Storage 


Figure 2. Influence of fat saturation and length of storage 
period on flavor rancidity of frozen ground pork 
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TABLE 3 
Coefficients of correlation 
r Value 
Lot and storage temperature groups 
combined) 


Flavor desirability and 


Percent Percent! 


Three Months 
lam ted Paper 
Waxed Paper 
Vke. Materials Combines 
ix Months 
Laminated Paper 
Waxed Paper 
Materials Combined 
mith 
minated Paper 
Waxed Paper 
Pkg. Materials Combined 


Dehydration expressed as peres 
* Significant at «| level 
* Significant at 01 level 


also highly significant in some cases. Highly significant 
correlations were obtained with odor desirability. In 
general, however, the relationships between flavor de 
sirability and other factors were too small to justify their 
substitution for flavor desirability 

Pork chops and roasts. | hie chemical and organo 
leptic data indicated that fat saturation had no signifi 
cant effect on the keeping quality of frozen pork chops 
and roasts. There was, however, a significant decline 
in palatalnlity during storage 

Results of this investigation support the work of 
Brady et al. (5), Lea (27), and Barnicoat (2) who also 
demonstrated that decreased storage life of pork re 
sulted from a decrease in the saturation of the pork fat 
This investigation would also support the finding of 
Shrewsbury ef al. (33) that fat saturation does not 
appreciably imfluence the deterioration of pork chops 
and pork roasts stored at acceptable temperatures. De 
irosting allowed excessive deterioration of pork fat im 
this investigation and agrees with the work of Black (4) 
and Gortner ef al. (7/3) but is somewhat at variance 
with the work of Klose, Llanson and Lineweaver (23). 


SUMMARY AND CONCLUSIONS 


Fat saturation, firmness of fat, had a significant effect 
upon the keeping quality of ground pork. Pork from 
hogs ted limited quantities of soybeans was more sus 
ceptible to raneidity development than pork from hogs 
fed a ration producing tirm fat. It is important, there- 
fore, that pork from hogs ted rations conducive to soft 
fat deposition be packaged properly and stored at O° F 
(18 ©.) or lower 

Defrostings have a deleterious effect on the palata 
Inhity of frozen ground pork although these effects may 
he less objpectionable than prolonged storage at 10°F 
ia” 

Palatability scores were highest for those samples of 
ground pork from firm careasses which had been pack 


aged in superior packaging materials and stored at O° I 
( 

Firmness of fat had no significant effect on the keep 
ing quality of pork chops and roasts packaged in a 


superior packaging material and stored at O° F. 
C. 

Correlation coefficients between objective and sub 
jective methods of evaluating the quality of ground pork 
were of such limited size as to be of little practical value 
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The relationship between moisture content, levulose 
to dextrose (L/D) ratio and the “breakdown” of the 
crystal texture of recrystallized honey during storage 
was measured by a modified “Penetrometer.” Recrys- 
tallized honey having an L/D ratio above 1.14: 1 
should contain less than 18% moisture in order to in- 
sure stability of crystal texture. For such honey a 
“shelf-life” of at least four months may be predicted 
In honey having a lower L/D ratio the moisture con- 
tent need not be so stringently controlled. 


The introduction of the Dyce process (4) for re- 
crystallizing pasteurized honey was a significant contri- 
bution to the beekeeping industry. So successful has the 
method been in Canada that a large percentage of the 
honey crop is now marketed in this form. However, 
various factors inherent in certain recrystallized honeys 
effect a “breakdown” in the crystal texture under the 
normal storage conditions that prevail in the trade. 

It is well known (/, 2, 4) that the firmness of texture 
of any recrystallized honey is a direct consequence of its 
moisture content and of its levulose to dextrose (L/D) 
ratio. Both factors are interrelated in that the coefficient 
of supersaturation (and hence rapidity of crystalliza 
tion) of any honey (5) may be interpolated from their 
intrinsic values. However, for simplicity, they are 
dealt with as separate variables in this investigation. 

No method of placing finite values on the solidity of 
recrystallized honey has hitherto been proposed. Conse- 
quently, the effect of changes in L/D ratio and moisture 
content on the stability of recrystallized honey could not 
be definitely established. The modification of a standard 
instrument used in the petroleum industry to measure 
the solidity of heavy grease has made possible an evalua 
tion of the effect of these factors. The instrument used, 
a “Penetrometer,” measures the depth in tenths of milli 
metres that a weighted needle penetrates a substance in 
a given time. The standard instrument was adapted to 
our purpose by increasing the length and the diameter 
of the needle 


An Evaluation of Some of the Factors Affecting the 
the Crystal Texture of Recrystallized Honey 
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38. Watts, B. M., ano Penc, D. H. R ty d ent in raw versus 
precooked froze1 Sage 39 892 (1947) 
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Stability of 


4. JAMIESON 


(Manuscript received June 17, 1952) 


content and levulose to dextrose 


While the moisture 
ratio of honey are the main factors affecting its crystal 
lizing properties, such minor components as colloidal 
protein and titratable acidity may also be involved 
Since the latter vary considerably in honey from = dif 
ferent floral sources, it was necessary, in order to mint 
mize such effects, to use one particular honey through 
out the investigation 


PROCEDURE 
An Ontario white honey was selected because of its unusually 
high (1.28: 1) L/D ratio. Such a sugar relationship in the basic 


material simplified the adjustment of the L/D ratio of separate 
lots to intermediate and low values since im each case only the 
required amount of dextrose needed to be added 

Analyses of each lot after the L/D ratio was adjusted re 
vealed that the observed value coincided with the calculated 
value within the limits indicated 

Phe moisture content of samples from each lot was adjusted 
in one per cent increments from 16% to 200. The refractometer 
method (3) of moisture determination was used throughout. A 
summary of the scope of treatment is shown in ‘Table 1 


TABLE 1 
Moisture content and L/D ratios of samples tested 
Sample M L/D Ratio 
A16-A 1.2821 
B16-B2' 1.14:1 
C16-C2 
* Moistur tent t { t ‘ 


After pasteurization, the honey in each treatment was held 


at 75° F. (24° C.) for 15 minutes while 7% by weight of finely 
granulated “seed” honey was incorporated by stirring. Twelve 
sample s from each lot were drawn off into 4-ounce crew capped 
jars, the tops of which were sealed with cellotape All sam 

ples were stored at 57° | (14° ¢ for one week to allow 
crystallization to become complete. All bu amples from each 
treatment were removed from the retrigerator and stored at 
room temperature to simulate conditior vhich prevail in the 
trade. Penetrometer readings were taken on duplicate samples 
from each treatment immediately. The same procedure was re 

peated one week later, when all samples had attained equilibrium 
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Keadings were taken at monthly 
rvals thereafter, on 2 samples from each treatment. In all 


th the room temperature 


ase the depth of penetration during a 10-second period was 


measured 
RESULTS AND DISCUSSION 
The values in Table 2 are the means of 5 measure 
2 samples at the times indicated 
1.28:1.00), samples having 


ments taken on each of 
\ (L/D ratio 


4 motsture content of 17 or less remained reasonably 


In se ries 
firm throughout the experimental period although 
progressive softening in group A 17 is apparent. This 
latter tendency is more striking in samples having a 
higher moisture content 


TABLE 2 
The effect of storage on the texture of recrystallized honey 
Penetrometer Reading” in mm 
smpl 
N Sept Sept Nov Jan Jan.4 
\! 41 5.7 
45 5 13. 
A? ‘ 7 60) 
Hi l 11. 4 66 
he 43.8 8.1 
tle 6.0 44 
7 4.7 
f 19 
j 44.7 4.3 7.4 
© Meat of readings taken on duy ite samples 
Readings from samples held for four months at §7° F 
' Readings from ec sat t ifter one week storage at room temperature 
! t } we { state 


It will be noted that 45 mm. is the maximum depth 
of penetration that can be measured with the Pene 
trometer. llowever, only those samples which had 
undergone a partial change of state, Le. separation of 
lnguid and solid phase, gave readings in this range 

\ progressive breakdown with time is noted in series 
Band © (1, Dratios 1.14:1 and 1.00:1 respectively ) 
although only in group B20 does this reach dangerous 
proportions after four months storage at room tempera 
ture. It may, in fact, be predicted from these results that 
many honey having an L./D ratio of 1.14:1.00 or less 
and a moisture content of not more than 19%, a “shelf 
hie” of at least 4 months may be expected. Indeed, an 
examination of experimental samples in this group 
showed no appreciable change in texture after 6 months 
of storage at room temperature 

In samples held at 57° (14° Ce, d, Table IL) 
throughout the experimental period no apparent change 
vccurred regardless of ratio or moisture content 
Obviously then, reerystallized honey should be held at 
37) F140 ©.) if it ts not to be retailed immediately. 

In all groups during the early part of the trial, the 


“unples contaming moisture appeared to be some 


what firmer than those with a moisture content of 16% 


Such differences were not clear cut, but they indicate 
that the optimum moisture content for honey in so far 
as firmness of set is concerned lies between 160% and 
17% 

\ rather interesting side-effect of decreasing the 
1./1) ratio of this particular honey was the increasingly 
lighter colour of the products. The lighter colour is 
probably due to a more rapid, and therefore, finer 
crystallization taking place in the honeys with a higher 
dextrose content 

Certain recommendations may be tentatively sug 
gested from the above results. Iloney that is to be 
marketed in the recrystallized state should not have a 
moisture content higher than 18%. Secondly, only 
those honeys which have a natural 1./D ratio of about 
1.14:1 or less should be packed as recrystallized honey 
In this class may be included alfalfa, sweet clover, bass 
wood and buckwheat honey. As a consequence, the 
processor has a fairly wide selection from which to 
choose honey for his reerystallized pack. Furthermore, 
since the tendency towards crystallization decreases as 
the L./D ratio and moisture content increases (5), any 
honey that is excluded from the recrystallized pack by 
the above recommendations is admirably suited for 
packing as liquid honey. 


SUMMARY 
lhe effect of varying moisture content and L/D ratio 
on the stability of crystal texture of recrystallized honey 


stored at room temperature was measured by a new 
instrument ( Penetrometer ). 

Reerystallized honey which is not to be marketed 
immediately should be held in’ storage at 60° F 
(15.5° C.) or lower. 

Che moisture content of honey having an L./D ratio 
greater than 1.14:1 should be less than 1847, in order 
to insure a stable crystal texture in the product. The 
moisture content need not be so stringently controlled 
provided the ratio is lower than the above 

When the above 2 factors are controlled within the 
prescribed limits a “shelf-life” of not less than 4 months 
may be predicted for the processed honey 
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It costs less 
to use this 
wholesome 


food emulsifier 


distillers of monoglycerides 


ine to four—that’s the ratio of the monoglyceride content in Myverol* 
Distilled Monoglycerides to that of ordinary commercial monoglycer- 

ides for food use. 
That means it takes less to create sales-stimulating texture in baked goods, 


margarine, dessert topping, peanut butter, and other food 


products 

Myverol Distilled Monoglycerides, prepared from natural fats and oils, get 
their high efficiency from DPi's molecular distillation method, which con- 
centrates them to a 90‘; monoester content, practically free of diglycerides 
and constituents that inhibit emulsifying or degrade tast 

These wholesome products are homogenized with nitrogen to produce a 
smooth, white cream that blends easily in your mixes. Let us send you a 
sample for test. Just write, wire, or phone Déstillation Products Industries, 
Rochester 3, N.Y. (Division of Eastman Kodak Company ). Sales offices: New 
York and Chicago e W. M. Gillies and Company, Los Angeles and San 


Francisco e Charles Albert Smith Limited, Montreal and Toronto. 


Also... vitamins A and E 


i 
from natural fats and oils , | 
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Phe 


Books 


(Continued from page 14 preceding technical papers ) 

war. Adverse criticisms are stated where the author is 
net im accord with activities of the agencies. Many 
actions by other governments, particularly the United 
States, are cited In COM parison with those of the Govern 
ment of Great Britain 

ood Technology is divided into two groups of diset 
plines, the nutritional and those which apply basic 
as chemistry, to preserving, transporting, pack 
It is only recently 


ing, storing, coloring and flavoring 
that those specializing in the two groups have ap 
proached symipathety understanding While the maton 
thesis is the technies of preserving ete., due attention is 
given to the impact of the changes of the properties of 
the commodities on nutritive values and public health 
Processed foods are categorized into ten Yroups, 
Modern Dread, Meat, Fish, Chicken, Milk 
Cheese and lee Cream, Fats and Margarine, Sugar and 
Sweetness, and Fruits and Modern Jam as Chapters 
In addition the subject ts introduced by a discussion of 
the relation of the producers and scientists to foods, and 
closed with a discussion of the law (British) and good 

lhe subject is interestingly presented and can well 
serve technologists to emphasize responsibility. for the 
public health. It is probable that the author does not 
quite attain his objective of presenting lis subject to the 
general reader as the rather free use of technical terms 
an understanding not usual 


would appear to require 
It as probable however that 


without scrence tramimng 
the mtelligent “non-scientific” reader interested in what 
is happening to foods under modern technology can 
attain a better and more sympathetic understanding of 
beth technical and legal problem procedures and actions. 
llowarp 1D). Lictierropy 
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Selected Abstracts’ 
ANALYTICAL METHODS 


Identification of stabilizing agents. 

Ewarr. M. H.. anno Cuarpman, R. A Inal. Chem., 24 
1460-4 (1952) 

Phe development of a method for the identification of stabi 
lizing and thickening agents used in food products Phe 
pectin, algin, Trish 


materials studied were pectin, deesteritied 


moss, gum tragacanth, gum karaya, locust bean gum, starch, 


agar. gum arabic, gum ghatti, carboxymethyleellulose, methyl 


cellulose, and gelatin 


Quantitative paper chromatography of D-glucose and _ its 


oligosaccharides. 
Dimier, Ro J. Chem., 24, 1411-14 (1952) 


\ procedure is described which is based on using the an 


throne reaction for the colorimetric measurement of the con 
resolved by paper chromatography and eluted trom 


stituents 
the paper. The method potentially is of even wider applicability, 


because other hexose derivs. and polwmers can be detd. with 


the anthrone reagent 


The electrophoresis and chromatography of plant viruses on 
filter paper. 
(aRAY k \ lrchi. B hen 


physics, 3A 305-16 (1952) 


® These Selected Abstracts are made available to Foop Tecunotocy 
through the cooperation of Associate Editor H. A. Campbell and the General 
Foods Corporation of New York, N. Y. The abbreviations found in these 
abstracts are similar to those used by Chemical Abstracts 
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Pobacco mosaic virus was readily detected by paper chr 


Electrophoresis on filter paper enabled the 
of tobacco mosaic virus, cucumber mosaic virus and potato viru 


Estimation of skin content of peanut meals and relative skin 
pigment content of isolated proteins. 


tograpl \ 


Sranspury, M. F., ann Horrravuir, | fm. O 
Chemists S ”) 370-2 (1952) 
\ method tor esty the skin content of peal it meals and rel 


tive skin pigment content of peanut proteins is describes 


results obtamed indicate that the method mav be used t cst 
the degree of skin removal in the prepn. of peanut meals ar 
also to evaluate proteins for skin pigment content 
BIOLOGICAL SCIENCES 
BIOCHEMISTRY 
Intermediary carbohydrate metabolism. 
Larpy, H. A. Nutr. Obser 13, 43-6 (1952 
\ brief review in two. parts Ihe first deals ith «the 
processes by which the body obtains carbohydrate in the blow 
stream ima form which ts available to the cells Phe see 
ection deals with the stepwise, enzymatically-catalyzed reacti 


by which the carbohydrates are combusted in the cell 


Inhibition and activation of orange pectinesterase. 

| PWARD \W\ AND Jostyn \l \ Ire] hen 
physics, 39, 51-5 (1952) 

Ouant data reported on the effect of variou iwents upe 


tivity of pectinesterase (PI is summarized as follows: a 
No effect on PE - potassium cyanide, evstein vdrechl 

mercuric chloride, rhodium sulfite, ty | ! 
Decreases PE activity - silver nitrate. ©) Increases PE activity 


ascorbic acid and sodium bisulfite 


Inhibition of gastric secretion of hydrochloric acid in vivo by 
carbonic anhydrase inhibition. 

Janowrrz, H. D., Corcner, H., Hottanver, Nature, 
170. 499 (1952) 

\ heteroeyelic sulfonamide which is 440 times more potent 
than sulfanilamide for the inhibition of carbonic anhvdrase «a 
tivity was injected into dogs. The acid secretion was inhibited 
for 24 hrs., with no observable toxic reactions at the end of this 
time 


A reaction of D-glucosamine in the presence of “dry” protein 

Lea, C. Reopes, N.. And S. Nature, 169 
1097-8 (1952) 

Glucosamine, when freeze-dried trom a mixed soln 
hydrochloride with caseim at pH 6.3 and stored at 37° ©. and 
70% relative humidity undergoes a rapid and extensive reaction 
in which the amino and aldehyde functions of the glucosamin: 
mol. are simultaneously destroyed. The expected condensation 
of the aldo-sugar with the lysine e-amino groups of the protei: 
does not occur to any appreciable extent, and the lysine remait 
unaffected \ comparable phenomenon Was observed wher 
N-acetyl-p glucosamine was dried and stored in the same way 
with casein. The nature of the reaction products have not been 
investigated 


Interaction of macromolecules and fibrinogen. 
Frercuer, Martin, L. Nature, 170, 319 (1952) 
property 


forming a complex with fibrinogen is not peculiar to dextrat 


Preliminary investigations indicate that th 
but is also possessed by polyvinylpyrolidone, gum acacia and 
laminarin, and since the complex formed contains only appro 
1% of the polymer in soln. and 10° of fibrinogen, it probably 
would have no pathol. significance 
Vitamin B,. measurement test developed by Pfizer. 

Od, Paint Drug Reptr., 162, 58. September 29, 1952 

The test involves addn. of sodium evanide to the fermentation 
broth. The mixt. ts allowed to stand long enough for the vita 
min and drug to interact. Thereafter the speetrophotomet 
measures the difference between the visible spectrum of the 
vitamin and the spectrum of the dicyanide complex formed by 
interaction of By and sodium cyanide 


Irradiation damage and blood transfusion. 
What's New, 8 Septembe r, 1952 


(Continued on page 21 
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DELIVERS TRUE PEPPER FLAVOR 
7s Solablized! PEPPEROYAL isn’t just another pepper 


product. Users know it is unexcelled for true pepper flavor! The 


marvelous quality which makes PEPPEROYAL so distinctive is that 
of penetrating and blending uniformly with ingredients in your 
product. @ To achieve that result for you, Griffith extracts true pepper 


flavor from prime quality black pepper. Then, under laboratory control, 


converts it into PEPPEROYAL— minute flavor-globules that disperse 
easily and blend thoroughly. /t’s Solublized! @ Alone, or as one 
spice in a Griffith Solublized Seasoning Formula, PEPPEROYAL delivers 


true pepper flavor to the delight of your customers. Discover 


the advantages .. . order PEPPEROYAL today. 


The 


Solublized. Converting ground spice formulae to 


Solubli S Griffith ialty. L 


In Canada—The Griffith Laboratories, Ltd. 


NEWARK 5, 37 Empire St. + LOS ANGELES 58, 4900 Gifford Ave. + TORONTO 2, 115 George &. 
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Purity and Flavor 
Of. 


When LeRoy Foods, Inc., Brooklyn, N. Y., developed their patented process for 
making ice cream sandwiches, quality-conscious management faced a problem of 
major importance. LeRoy’s process is based on the transmission of semi-solid ice 
cream directly from a continuous freezer to stainless steel filler nozzles which in turn 
fill pre-assembled boxed sandwiches. 

Conventional tubings for transmission of the ice cream proved completely unsuitable. 
At the suggestion of one of the public health authorities, Tygon flexible plastic 
Tubing was tried. It worked perfectly. 

Tygon answered LeRoy’s needs on every count: it was completely non-toxic and non- 
contaminating, free from any tendency to impart taste or odor to ice cream; Tygon 
was glass clear, gave visible evidence of cleanliness; Tygon could be easily dis- 
assembled, easily and safely cleaned; and Tygon was flexible—gave operators com- 
plete freedom of action. 

This exclusive process of LeRoy Foods, Inc., enables three operators to turn out 400 
dozen “Long Treat” Ice Cream Sandwiches per hour. 

If you process liquid or semi-solid foods there is a place in your operations where 
you can use Tygon Tubing to advantage. Bulletin T-77 free on request, tells the 
complete story. Write for it today. 


U.S. STONEWARE + Akron 9, Ohio 


PLASTICS @& SYNTHETICS DIVISION 


LeRoy’s “Long Treat’’_ 
Ice Cream / 
Sandwiches 
TYGON TUBING 
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Abstracts 
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radiation 


Results from tratstusiot ilone were m many respects the 


reverse 


extrapolated to human being 


Bacterial survival in systems of low moisture content. III ; 
Bacteria in fixed oils and fats. 1. Viable counts of 1. Effective antioxidant = 
micro organisms, 2. Effect of storage and bactericides af 

sane viability. 2. Readily soluble 

SULLOC} W. J. Phan / Irate 
700-33 (1981); Brit. Abstracts, 1 111, 1085 (1952) 3. Tasteless, colorless, : 

HI. 1. Cells of Strept is faecalis and spores of Bacillus odorless hi 
subtilis were evenly distributed in oils and fats by use of spray 

dried peptone powders of the organisms, Spores of B. subtilis 4, Physiologically 
tree trom a layer of dried peptone were obtained after dehy harmless 


drating witl wwetone tol ved by spray drving wu i olt ot 


the 5. Heat stable 


stearim im acetone When thi powder was added to the ol 
stearin dissolved leaving the spores in suspension in the oil A : 
technic is described tor the pertormance of viable « ts on oil 6. Good 3 

and fats. Statistical analyses and recovery expt Iti carry-through 7 
counting technics to be accurate usually within t nit j c 
approx. + 10%. TIL. 2. Spores of B. subtilis remain able i Economical - 
oils and tats and liquid parattin for over 2 vears ref 
remained viable in similar substances for 6 mont] Ne. ix 


cluded that the only effect of the oils was to provide a mediun 


which preserved a low moisture content No evidence of th 

multiplication of Strep. f ! r the germination of spore 

subtilis im oly media is found. None of the bactericice 

tested had any action on the uspended ] 1» 

hility that other spores and bacteria might poss 

sistance and the bearing of this on the dispensing of oily sol This list was given in more detail 

almost 10 years ago in an Oil & 

The hydrolysis and excretion of polymeric phosphate. Soap artic le*® by Higvins and Black. 
Exptl. Therap., 180-92 Antioxidants have been greatly im- 

ee linear phosphate polymer vere extensively hydrolyzed proved since then, but the above 

to orthophosphate in rats and rabbits in contrast two cyclic properties still offer an excellent 

polymers suffered almost no hydrolysis and were promptly re yardstick against which to compare : 

covered as intact mols. in the urine. Studies on linear or ope your present antioxidant. ‘ 

chain compds. showed that tripolyphosphate was more rapidly 408 

and more extensively degraded than its homologue wit CHECK THIS LIST Is your antioxidant bi 

atoms of phosphorus (labelled hexametaphosphate soluble economical... effective? 

lose, route of administration, and assoed. cation all influenced Does it impart taste... color 

the extent to which unhydrolyzed polymer escaped in the urine odor to your product ? Does it have r 

Sodium salts of tripolyphosphate and hexametaphosphate ere 

more rapidly mobihzed fron ite tf injection and provided 

) larger amts. of polymeric phosphate in the urine than did ti CHECK WITH UNIVERSAL Technical 


corresponding caleiun salt Although the evehe polymer service... experience acquired from 
trimeta ind) tetrametaphosphate vere exereted virtually a host of applications and our 
chat ged atten aministratiot small traction of SUpPerior “ustane antioxidants an 
jected trimetaphosphate is nverted Ort all are available to provide the best 
rats and rabbit All tour polymers appeared to be hydrolyzed : 

when given bv t oral route issue sites of these eneymati answers to your antioxidant needs, 
hydrolyse vere not identified: 4 tivity was present in blood Universal representative will be 


pleased to discuss your antioxidant 


or urine 
requireme nts. the modern methods 


of antioxidant applic ation. and keep 


Effect of propylene glycol on intravenous toxicity of dissolved 


compounds. 
Horton, Chemieal Cory Med vou abreast of current trends in 
Labs.. Army Chemical Center, Md. HM, 73 the antioxidant field 
(1952) 


me PRODUCTS DEPARTMENT 


| UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A 


its solvent action on many mipad ol. in either 


fat solvents alone and te the absence of lydrolysi 


However 


mitravem 


severe 


chsulliz 


of various compds. in PGs and 4 vater has been « mpare to ¢ 


whether iffect 


lvent 


i] 
Anticipation that blood transfusion might be the answer to 
BEE, injury is not supported by exptl. and clinical observa 
} extensive study of dogs may be 
| 
In detg. the imjeetion t many compds., propylen | 
water alone oF 
affects the toxicity of the solute when injected 
(i.v.) in small animals in the vol./ke. necessary ® 
flor accurate menusurement « ¢ lhe nece volume , 
mice is about 2.5 ml./kg. By itself, such a volume of PG it >. eo Se 
jected via the lateral tail vei ver a 4-second period produce = 
yvimptom " Most mice and very 1 apidly 
atl ay ihout Phe i. v. toxicity to mice 
we? 
SUSTANEC 1-F 
the standard of choice for i. y. toxicity work on small | 
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imal xpressed as percentage, certam compds. were less 

toxic in water than m DEP and NaC N, 2067, strychnine 

ulfate ‘%. Others were more toxic in water: atropine sulfate 

17% nicotine alkaloid, 58% 

Chemicals in foods: A report to the Association of Food and 
Drug Officials on current developments. Part II. Pesti 


cides 
\ Is / d lirng Officials, 16, 85 (1952) 
The article sunumarize tudies on the accumulation of some 
HW the chlorinated msectrerd in the fat of rats and dogs, their 
rate of ch ippearance oul the mtluence of certam ore plies 
plates con the cholmesterase rie tem 


NUTRITION 


Soil fertility and human nutrition. 


M | \ learn md 13, 66-7 (1952) 

The importance of the soil in relation to mineral nutritional 
needs of animals im not compar ible to the case of human nutri 
tional need It has not been proven that any human diseases are 
caused by soil detrorenen Soil effects do not dircetly mfluence 
the nutritive value of meat or other animal products, (eggs of 
nulk) providing over 300 of the calories of human diet, nor deo 


they cereals making up mother BOC? of the det How 
evel comservatiot md mmprovement still require much 
research as they will provide more nutrients per acre 


Meat in the diet of infants and young children. 


Current Med. 1 105-%) 1952) 
Hemoglobin and red cell values of intants whe received meat 
increased above those who served as controls during a 4 me 


period and dropped when the meat was discontinued. The inet 
dence of colds was reduced among the meat fed infants. Sleep 
chiles ippeared better satished than 
habies not fed meat. A similar study appearing in the J. Am 
Med. Asse. in also stated that a meat diet alleviated upper 


respiratory tract mtectrons im claldren 


Geriatric nutrition 

\ svinpostum meluding papers on Intakes and retentions 
of mitrowen calerum, and phosphorus by 136 women between 30 
years of age.” “Changes of body composition man 
maturity and them nutritional impheations,” and “Funda 


hl and mew, tn nutrition of the elderly.” 


Senile anorexia. 


N. Geriatrics 274-9 (1952) 
aot nutritive chetlities) are very 
common among weak old persons living by themselves Phe 


daily food comsumption of a group of patients with these symp 
| ] 
toms was analyzed and found to be detimitely deticrent compared 


vith that of a control group oof normal, active old persons 


Phorough clineal examin. Cand es autopsy) revealed 
we mit tor the cdecren ant Studies of the case 
hhisteorne com te suggest that senile debility may be caused by 


primary disturbance of appetite regulation assoed. with various 
medical, psychological, and soctological factors which are pecu 
liar te old age aml which tend to reduce either quantity or qual 
itv of the consumed 
Build up liver to check old age diseases. 

Science News Letter, 62, 184 (1952) 
Methiseol, a drug conte. choline, mosittel, methronme, and 


vitamin By has beer tiiproving or restormge 
liver function te normal aged persor \ daily dose of the 
first three chems, also tended te restore to normal the ratio of 


large fat particles to total fatty partich no the blocd. This may 
help to cheek hardemne of the artert 


Atherosclerosis and the diet 


rook, DOL. Currey Ved. DD) 23-4, October, 1952 
It is not known an execs intake of cholesterol-conte. foods 
leads to a deposition of tattv material m the coronary arteries 


which tends to soften and provide a locus for clot formation. It 


has been shown that large lipo-protem mols. present in the fatty 
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recluction 


iry 


t! 


formed atter a restriction 


¢ animal body can synthes 


in Cholesterol food 


ize cholesterol tron 


eid radicals Therefore weight reduction and 


of total fat intake is important 


atherosclerosis 


lor patients havilig 


Vitamin B.. and antibiotics in animal nutrition. 


WAKEI 


\M, 


\ntibiotics 
d trom a 


microbial 


] \ Who. Che must, 23, 375 


in feeds raise the general level of metabolism 1 


es present at the subclinical 


m antibrotic activity depends on 
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FOOD AND FOOD TECHNOLOGY 


BAKING AND BAKERY PRODUCTS 


How bakery products react to low temperature freezing. 
Part III. 
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value for cake making. 
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1. Checking appecrance of un- 
stabilized lard during AOM 


analysis. 


2. Bank of Schaalovensemployed 
for accelerated shelf life tests for 
all types of food products. 


3. Experimental paper coating 
machine to assist manufacturers on 
problems relating to rancidity and 


spoilage caused by oxidation 


4. Eastman food chemist dissolv- 
ing antioxidant in blended short- 


ening 


Sales Representative for TENNESSEE EASTMAN COMPANY, Kingsport, Tennessee, division of EASTMAN KODAK COMPANY. 


New food laboratory vital part 
of expanded Eastman service 


Troubled by 
rancidity? changes in odor or flavor? 


discoloration? brittleness? 


If these quality-destroying problems are affecting your products 
and profits, Eastman's new food service laboratories 

may be able to help you. 

Experienced Eastman personnel have at their disposal the latest 
scientific devices for studying and analyzing problems of oxidative 
deterioration in a wide variety of foods. We may have 

technical data already in our files on your particular problem. 
Investigations have been completed or are under way on rancidity 

in shortenings, discoloration of meats, off flavor in milk, loss of 

potency in vitamin A, bitterness in citrus oils, brittleness in chewing gum, 
and the spoilage of candy, cereals, dog food, nut oils 

and a host of other products. 

If you are having difficulty in holding food quality to specifications 
because of oxidative deterioration, send an adequate sample 

with a statement of the problem to Eastman Chemical Products Inc., 


Chemicals Division, Kingsport, Tennessee. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; New York 
Framingham, Mass.—7 Hollis St.; Cleveland—Terminal Tower Bidg.; Chicago 


260 Madison Ave 
360 N Michigan Ave.; 


Eastman Food-grade Antioxidants 


St. Lovis— Continental Bldg.; Houston 412 Main St. West Coast: Wilson Meyer Co., San Francisco 


333 Montgomery St.; Los Angeles 
821 Second Ave. Canada: P. N. Soden Co., Ltd., Montreal, Quebec 


astman 
CHEMICAL PRODUCTS, inc 


4800 District Blvd.; Portland 520 S. W. Sixth Ave.; Seattle 
2143 St. Patrick St. 
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TROCHNOLOGY 


MAPLEAROME 


Imitation 
Maple Flavor 
Base 


“She Essence 
f Good Faste"’ 


... Produced mainly from 
materials of vegetable 
origin, this perfect Imita- 
tion Maple Flavor Base 
is dependable repro- 
duction of the aroma of 
Maple Sap... 


WA LABORATORIES, INC. 


CHICAGO 6 NEW YORK LOS ANGELES 21 

DALLAS 1 + DETROIT 2 + MEMPHIS 1 «+ NEW ORLEANS 12 

ST. LOUIS 2 + SAN BERNARDINO + SAN FRANCISCO 7 

Fleraxynth Labs (Canada) Ltd Montreal Toronto Vancouver * Winnipeg 
Floresynth Leboretories de Mexico S A ~ Mexico City 


CASSIA OIL 


GARLIC OIL * CARDAMON OlL 
BLACK PEPPER OIL 


and many other spice oils 


CHICAGO 6 + NEW YORK 61 + LOS ANGELES 21 


DALLAS | DETROIT 2 MEMPHIS | NEW ORLEANS 12 
st tours 2 SAN BERNARDINO SAN FRANCISCO 


Florasynth Lobs (Canada) Lid Montreal Toronto Vancouver 
Winnipeg Laboratories de Mexico S.A. Mexico City 
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Abstracts 


(Continued from page 22) 


and aminovaleric acid, which are produced by oxidation ¢ 
dine, also had a fish odor 


Chemical studies on the substance of fish smell. III. Invest 
gation on the components of mucilaginous substances of 
salmon. 

Opara, Y.. AND YamMANtsHi, T. Bull. Japanese Soc. Scientif 

bisheries, 15, 554 (1950); World lisheries Abstracts, 3, 45 

May-June, 1952 

Pierolonic acid was added to mucilage obtained from the sku 

of salmon. The resulting picrolonates were examd. microscop! 
cally; the picrolonate of aminovaleric acid was identified and 2 
other compds. were detected. From expts. attempting to repro 
duce artificially the materials responsible for fish odor, the fol 
lowing conclusions were reached : Fresh tish odor arises from the 
presence of ripe ridine and the reaction product ot pipe ridine and 
acetaldehyde; the condensed mixts. of these substances smell 
like fresh-water fish, and when trimethylamine is added, the 
mixt. smells like sea tish In stale fish, aminovaleric acid ts 
present as well, and if staleness is more advanced methyl 
merincaptan and indole are present 


Whale meat. 

Espana Pesquera (Alcala 31, 4° Piso, Madrid, Spain), 
8. May, 1950 (in Spanish); World / ish. Abstracts, 3, 21, July 
\ugust, 1952 

\ whale weighs 80 to 100 tons, the equivalent of 300 oxen 
it yields approx. 46.30 of its total wt. in meat and 230 in oil 
From the tongue of an adult whale, it 1s possible to recover 6 
barrels of fat weighing 100 kg. (220 Ibs.) of each. The quality 
of whale meat varies according to its age. In the young ceta 
cean it ts light pink, but it darkens with age. The lighter pink 
meat is more tender and has a better flavor. When the whalk 
has reached its sexual maturity the meat gets a slightly dis 
agreeable flavor called “whale taste.” However, if canned, this 
taste disappears and the product resembles beet According to 
observations, the odor comes from the oxidation of fats and 
from putrefaction when whales are not eviscerated soon after 
having been killed. Reeently, consumption of whale meat has 
increased considerably, Lf it is caught for human consumption 
the harpoon should be shot into the base of the neck to bleed the 
whale completely to get a lighter meat. By hydrolysis of the 
whale meat protems, Okuda and Kimoto obtained 4.660 alanin 
6.25% valine, 3.54% leucin, 0.490% serine, 1.510 proline, 3.28% 
vlutaminie acid, 1.47% asparty acid, 24006 06.48% 
arginine, O48 lisine, 3.55% histidine and traces of triptophane 
The nitrogen content consists of sulphuric acid sol) N, 15.99% 
imide -N, O51 basic org. N from monoaminoacids 
039° and sulphuric acid insol. N, 0.720% 


FRUIT AND VEGETABLES 


The isolation and identification of quercetin and isoquercitrin 
from grapes (Vitis vinifera). 

Winttams, B. Wenner, S. Ho J udm. Chem, 
74, 4372-3 (1952) 

Grapes, [itis vinifera, have been reported to possess a rela 
tively high “vitamin P" activity, attributed to the flavenords 
present. Quereitin (3,3, 4’, 5, 7 pentahydroxytlavone) and ise 
quercitrin (quereitrin-3-glucoside) have been isolated and ident 
ted by hot water extn., ton exchange chromatography, cor 
and vacuum drving. White seedless, tokay and emperor erape 


Were ed 


How silicone compounds are making tomato catsup history 

Canner, 115, 16, 22, October 4, 1952 

Silicone compds, are used for keeping tilling nozzles tron 
sticking to bottle necks, from killing foam during bottling, 1 
preventing burn-on of tomatoes to steam-cooking coils and 
eliminating hours of scrubbing from clean-up schedules, On 
special type of silicone is popular with freezers of vegetables 
This product keeps peas and corn trom adhering to freezing 
trays. One type of silicone grease makes possible easier working 
car wheels and doors in Alaska fish canneries 


(Continued on page 27) 
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LECITHIN ZEST 


EMULSIFIER AND STABILIZER FLAVOR ENHANCER 


Solution 


Calcium == =| Phytic (, 40% 


Other quality food products made by Staley 
from corn and soybeans include 


Corn Syrup: “Sweetose” Food Starches 
Intermediate Conversion Soy Flours & Grits 
Regular Vegetable Oils 


Write for technical data and prices 
on those Staley Products today. 


A. E. STALEY MFG. CO., 
Industrial Division Dept. FT-2, Decatur, Ill. 


Please send me data and prices on following products: 


A. E. Staley Mfg. Co. 


DECATUR, ILL. 


Position 


Zone State 
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Abstracts 


Histological study of ice formation in frozen vegetable tissues 


1051 


rapid rates 


Reducing sugar content of Maine-grown potatoes treated with 


maleic hydrazide 
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GELATIN 
Plasma expanders 
\ satistactor ist mist ive an onecotic (swell 
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tan ! periods of 
re (a the 
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ut room temy polygelatin has giver MONOSODtUM GLUTAMATE 


Meat Inspection Division Memorandum 
No. 147, Supplement 2, permits the use 
of Monosodium Glutamate and Hydro- 
VOLUME II OF THE ANNOTATED lyzed Vegetable Proteins in such prod- 
BIBLIOGRAPHY OF VITAMIN E ucts as hamburger, chopped meat, 
NOW AVAILABLE cubed steak, etc. Try it yourself on your 


> 


(over OOO payne on vitamin which have appeared own prefrozen packaged meats and 
the w | rent literature during the years 1950 see how Huron MSG brings out MORE 
ind LYST are covered in a new annotated Inbhography of the flavor of your frozen meats. 
t made available by the N al Vitamin Fou 
mace avallaine sisi ational Vitamin Founda For free working samples and technical advice, 


write Technical Service Department — 


THE HURON MILLING COMPANY. 
Genoral Seles Office: 9 Park Ploce, Mew York City 7 Fuctorian Harbor Seach, Mich. 
16) Grond St, Chicago + 13 Om Cincinnati? 383 Brennen Sen 
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extend SHELF LIFE! 
retard RANCIDITY! 


eee ON High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy of this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! Write to Technical Director, Dia- 
mond Crystal-Colonial Salt Division, General 
Foods Corporation, St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
‘with Antioxidant 


\lthough the new bibliography contams primarily 


abstracts of papers published in 1950 and 1951, it alse 


presents some abstracts of papers mentioned only by 
title in the previous volume along with some new entries 
from the 1940's which were located last veat 

In this volume, entries are arranged by the same out 
line that was used before. Again, as in the previous 
volume, the abstracts are imtended to summarize the 
\bstracts are grouped under 


principal results reported 
occurrence distribution, 


the following headings: 
determination, chemistry, physiology, and pathology, 
pharmacology, nutrition and metabolism, medical and 
therapeutic use, and vetermary use 

In the preface to this second volume, Norris lembres 


Director of Research, Distillation Products Industries, 


nates 


“Vitamin owas one of the tirst known vitamins 


It may still be fair to call it one of the least known, 


at least as to its role in human physiology. But the 


function of tocopherol is, as can be seen by these 
bibliographies, a subject being studied wath dih 
gence by biological, chemical, and clinical investi 


vators 


Volume I] of the Annotated Bibhography of Vitamin 
Ie, 1950 and 1951, is available at $2 per copy from. the 
National Vitamin Foundation, Inc., 150) Broadway, 
New York 7, New York 


FUTURE DATES FOR FOOD TECHNOLOGISTS 


1953 
Feb. 11-14 


Institute of American Poultry Industries 
Kansas City, Missouri 

Winter Meeting of the National Pickle Packers 
Association, Chicago, 

National Canners Convention and Canning 
Machinery and Supplies Association Show 
Chicago, Hlinots 

National Frozen Food Convention, Chicago 

Quality Bakers of America, Chicago, Hlinots 
American Society for Testing Materials, De 
troit, Michigan 

American Institute of Chemical Engineers 
Biloxi, Miss 

Statistical Quality Control School, University 
of Maryland, National Canners Associatior 
rri-State Packers, College Park, Maryland 
March 15-18 One hundred and twenty-third National Meet 
ing of the American Chemical Society, L« 
Angeles, California 

National Collegiate-Industry-Government Cor 
ference on Instrumentation, Michigan State 
College, East Lansing 

(Invitational: Address Electrical Engineering 
Dep't., Michigan State College, East Lansing 
Mich.) 

American Dairy Association, Chicago, Hlinots 
American Society of Biological Chemists, Chi 
cago, [linots 

American Institute of 
Ilinots 

American Management Association, National 
Packaging Expesition, Chicago, Hlinots 
National Frozen Food Industries Exposition 
New York, N. ¥ 

Thirteenth Annual Meeting of the Institute 
of Food Technologists, Boston, Massachusetts 


Feb 19-20 


Feb, 21-25 


March 1-6 


March 2-4 
March 2-6 


March 8-11 


March 9-13 


March 19-20 


March 22-24 
April 6-10 


\pril 6-10 Nutrition, Chicago 


April 20-22 
April 20-22 
June 21-25 


(Information concerning future dates of national and internationa! 
meetings, conventions and exhibits of interest to food technologists should 
be sent to the editorial office.) 
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Phere is a need for linuted number of research 
papers tor presentation at the tisheryv session of the an 
nual meeting of the IFT to be held in Boston. Monday. 
lune 22. Presentation time will be limited to about ten 
munutes rder to allow for an adequate discussion 
period. Those wishing to submit titles and abstracts are 
requested to forward them at the earliest possible 
moment to L.A. Tarr, 898 Richards Street, Van 
couver 2, B.C., Canada, so that they mav be included 


Pennington, eminent consu 


trious career tood science Dr. Pennington 
among the very first .\merican women to achieve 
torates in the scientific field. During her life she 

number of distinguished positions—-in. the 

States Department of Agriculture, in industry, in 
War Department during World War IL as an expert 
consultant, and in the professional societies of America 
Dr. Pennington will be remembered for both het 
fessional achievements and het personality. She 
known, with affection and respeet, virtually 
sclentific orgamization with interests in the food field in 
\merica and het reputation extended beyond the 
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Price to Members $2.00 
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Published for 
The Institute of Food Technologist. 


Send your order direct to 


THE GARRARD PRESS 


Illinois 


Champaign 


with 


Does your product have all the appetite 
and sales appeal it needs? Can your 
manufacturing process be simplified or 
speeded up? Has a really tough im 
provement problem got you ready to throw 
in the towel? 


Then it's time right now to discover how 
SeaKem Stabilizers can help you 


The check list at right shows a few of 
the positive ways these remarkable colloids 
are improving dozens of items as widely 
varied as bakery product stabilizers, choco 
late milk, dessert mixes, ice cream stabi 
lizers, pet foods, pie fillings (fruit), puddings, 
sauces, sausages, and syrups 


Whatever your food product may be, if 
the function you are interested in is listed 
it will pay you to get full information on 
Seakem “Colloids Out of the Sea”. For 
prompt, non-obligating recommendations. just 
write outlining your problem 


FOOD 
PRODUCTS 
ARE MADE 


cakem “COLLOIDS OUT OF THE SEA" 


being 


Binding 


Bodying 


@ Emulsifying 


Gelling 


Modifying 


Stabilizing 


Suspending 


@ Thickening 


Here are a few of the functions 
performed by 
Stabilizers for an ever-growing 
list of food products 


SeaKem 


Custardizing 
milk and 
products 
containing 
milk solids 


Improving 
mouth feel 
and flavor 


Increasing 

efficiency of 
component 
ingredients 


Modifying ice 
crystal growth 


Physical and 
ont onidant 
protection 


*k Seokem is the registered trademark for the standardized, water-soluble, 


sea plont extractives manufactured by the Seapiant Chemical Corporation, 
dependable uniformity 
ore light amber to coloriess, 
types witoble for 
Stabilizers have won accept 
leading food manufacturers 


Refined by rigidly 
ond purity 
free flowing flaky powders. Ava 


use in either dry of liquid applications, Seakem 
advantages with 


ance on the basis of prover 
ond processors 


Send for latest SeaKem Technical Bulietins 


CHEMICAL 


ontrolied processes which 


SeoKem ‘Colloids Out of the Sea 


lable in a variety of 


CORPORATION 
63 David $t., New Bedford, Massachy 
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cial recipes. Without the slightest Norda Essential Oil & Chemical Co 7 
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obligation on your part—just write Chas. Pfizer & Co.. In 1] 
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Corp., 20 No. Wacker Drive, Chicago AE Staley Mie. 
6, Illinois. ‘T.M. ** Aeeent”’ prop Sterw In 15 
| erty of International Minerals & U.S. Stoneware 20) 
) Chemical Corp. Universal Onl Products Co 21 
van Ameringen-Haebler, Inc cover 
Wallace & Tiernan Co., Inc. 30 


THE WINTER GARDEN COMPANY, DRIED YEAST 
KNOXVILLE, TENNESSEE as oPrional INGREDIENT 


134 


SAVES MONEY-- Over $750 was saved in3 Effective August 13, the government order set- 
months on labor alone through more efficient clean- ting new standards for leading varieties of bread 
up by means of In-Plant Chlorination at this plant. and rolls, permits the use of Brewers’ Dried 


ELIMINATES SLIME-- According to the 
company president, Mr. W. Ed. Booker, “***Three 
days after chlorination was started the floors were 
spotlessly clean and remained so throughout the 
season.***” 


CONTROLS BACTERIA--reduction in 


bacterial counts of up to 93% were obtained by nieccenaaih 
° avorand keeping qualitics, 
the Winter Garden Company on inspection belts supplements wheat protein with 
and such equipment as graders, snippers, etc., important amino acids, and adds 
with In-Plant Chlorination. 
In-Plant Chlorination can bring these and other — 
We will be glad to 
advantages to your plant,toc. Just call your nearest send you a copy of 
W&T Representatives for complete information. the Federal Register 


WA L L A C E & T | E R N A N bins toot Fg my i 


details on this new 
t 


Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label 


Now all five elassifications of bread may be 
improved by the valuable addition of 
Brewer's Dried Yeast.* 


order. Write: 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT j 
NEWARK | NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 314 WN. Broadway, St. Louis 2, Mo. 
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OOD TECHNOLOG 


AVAILABLE: Food Technologist. B.S. 
EMPLOYMENT NOTICES ADVANCED BIOCHEMIST in Chemistry, 1'2 yrs. graduate study, 

yrs. experience in processing and re- 
search. Desire position in research, pro 
duction or technical sales. Preferred lo 
cation radius 100 miles New York City. 
REPLY BOX 251, Institute of Food 
Technologists, 176 W. Adams St., Chi 
cago 3, Ill 


AVAILABLE: Food Bacteriologist if you have an excellent technical 
Ph.D. 27, research experience, back background in the food field, one of 
ground in biochemistry, desires position 
investigating microbial problems in food ay PI D : N I 
spoilage, packaging, freezing, preserva ing Research Department eed man 
and Will with initiative and good background 
demic position REPLY BOX 238, In to work primarily in project research 
stitute of Food Technologists, 176 W. applied to meat products. Good start AVAILABLE: Food Chemist, Seasoning 
Adams St., Chicago 3, Ill. ing salary ComnenoeemE are with experi Specialist. 1943 graduate, age 31, broad 
246, Institute o lesserts, specialties, etc. Experienced in 
Technologists, 176 W. Adams St., production, control, research, formula 
>rsifie ont we ce 
P ‘ : Chicago 3, Ill. tion, flavor matching, customer technical 
in frozen food field. Prefer person with 
good academic background with approx i 
TE - P ate stribute 
imately 5-10 years industrial experience. WANTED: Recent graduate in_ food Desi “er: ti Silas: deaaieaiaias tase 
Location NYC. Large food manufac technology or food engineering. To su 
turer. Write resumé. REPLY BOX 249 pervise the study of preparation and ily utilised 
Institute of Food Technologists, 176 W. canning of products using recently de $5,1 


alii eaeo 3 veloped aseptic methods. Good opportu 
nity. REPLY BOX 242, Institute of Will be in Los Angeles during Spring 


Food Technologists, 176 W. Adams St., A.C.S. Meeting 
REPLY BOX 250, Institute of Food 


S ) Chicago 3, Ill. 
Technologists, 176 W. Adams St., Chi 
“ ” WANTED: Recent graduate with train cago 3, Ill. 


One of the Mid-West’s largest food ing in chemistry and or food technology : ; : oe 

processors offers opportunity to an for general laboratory and pilot plant AVAILABLE IMMEDIATELY: BIO 
advanced fats and oils chemist. Ex work with food materials. Good oppor CHEMICAL ENGINEER. Ph.D. Janu 
cellent technical background w.th im tunity. REPLY BOX 243, Institute of ary 1953, M.S. B.S., Ch.E., biochemistry, 
tiative and perseverance essential. Re Food Technologists, 176 W. Adams St., engineering, microbiology, and statistics. 
quire advanced study or laboratory Chicago 3, IN. 8 yrs. diversified teaching, research, and 
work in Shortening or practical expe- : - industrial experience. Fermentations, vi 
rience in Shortening. Ex-:ellent fu FLAVOR CHEMIST—Leading essential tamins, and scale-up. Desire half-time 
ture and good starting salary for man oil house requires services of man with teaching and research or full time indus 
with qualifications. REPLY BOX 245, experience in the formulation of imita trial research. Married, 32, veteran 
Institute of Food Technologists, 176 tion and true fruit flavors. REPLY BOX Honor societies and publications. REPLY 
W. Adams St., Chicago 3, Ill 248, Institute of Food Technologists, 176 BOX 247, Institute of Food Technolo 
W. Adams St., Chicago 3, Ill gists, 176 W. Adams St., Chicago 3, IIL. 


Many leading food processors use AT] COOK 

CHEX to “insure ooking certainty, prevent 

Sporlage il preven lown cans and flat sours 

different foods you put 

(here s specif 

“wr protection, too. By a 

to preen, 

ATI Cook 

Chex will tell you your foods have been 

cooked 

Government food inspectors know that canners 

who use ATI Cook-Chex are doing everything 
possible to safeguard quality 

Add ATI Cook-Chex to your quality control 

program. The low cost is insignificant in com 


parison to the spoilage and expense they can 


yrevent 


with COOK: CHEX 


safeguard your quality \ 
Inspector-approved quality 


control retort tags... 
FREI amy} tf ATI ¢ Nex ind valuable 


qualit on | data. Write today. No obligation, 


\ 
\ 
\ 
\ \ 


of course 


ASEPTIC-THERMO INDICATOR 


Quality ¢ 
5000 W letter 


; 
at? 
We 
= —| 
| 
\ 77 cAN 
ntrol Division, Depr kT-25 
| m Blvd., Angeles 16, Calit 
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FOOD TECHNOLOGY, FEBRUARY 


COMPOUNDED SPICE OILS, 
skillfully blended, add to 

the superb seasoning qualities 
of the fine table condiments 
now available on every grocery shelf 


in the nation. Expert guidance 

in the use of basic spicing ingredients 
is your guarantee when you bring 
your food seasoning problems to FRITZSCHE .. . 
A FIRST NAME IN FLAVORS SINCE 1871. 


Write us for Catalog B 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


SRANCH OFFICES avd “STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, 
bie Cleveland, Obio, Los Angeles, California, Philadelphia, Pennsylvania, San Francisco, Califorma, 
Lows, Missouri, “Toronto, Canada and * Mexico, D. F, FACTORY: Clifton, N. ] 
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1953 


WANTED: By manufacturer of supplies 
for the ice cream, confectionery and 
bakery trades, young chemical engineer 
or chemist with experience in manufac- 
ture of ice cream. Allied experience will 
be considered. Duties include technical 
service to the ice cream industry and pro- 
duction. South. Submit complete resumé 
and salary requirement. REPLY BOX 
244, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


Food Development Laboratory 
8S. W. ARENSON, DIRECTOR 


Proof service to the baking and potato chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 

spray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y. 


“FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
Research * Analyses * Consultation 


Flavor Development 
Problems 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Organoleptic Panel Testing, Formula- 
tion and Stability; Protective Packag- 
ing. Inquiries invited on food research 

problems. 
Official Laboratory Association of 
Food Distributors, Inc 
29 West 15th Street New York 11, N. Y. 
WA 4-8800 


LaWall & Harrisson 


Pharmacologists Div. C, 1921 Walnut St., Philadelphia 3, Pa 


SERVICES TO FOOD PLANTS 


@ Consultation on Food Problems 


@ Analyses of food materials and prod 
ucts 


@ Plant process examination and control 


@ Legal testimony and consultation 
Write for bulletin 


SCHWARZ LABORATORIES, INC. 
230 Washinaton St., Mount Vernon, N. Y. 


j 
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| 
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Bio-assays - Toxicological Studies 
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FMC 8 Station Pea & Bean Filler 


FMC M&S 15 Pocket Plunger Filler 


FMC Model 15 Carton Filler 


FMC Utility Filler 


FMC 20 Valve Syruper 
(with drainer & disc feed) 


Through long experience in working with canners 

for the best solution of particular filling problems, 

FMC has developed and perfected a complete line 

of filling machines designed to— 

e Speed up and simplify operations. 

e Eliminate waste and loss through accur- 
ate product fill. 

e Increase capacity through greater flow- 
line efficiency. 


DEPENDABLE FILLERS OF EVERY TYPE FOR EVERY NEED 


FMC Hand Pack Filler 


The fillers shown above are typical of FMC’s line 
of skillfully engineered machines. All have been 
thoroughly tested and proved to provide canners 
with the highest quality filling standards. Whether 
your requirements call for canning liquid, semi 
liquid, whole or granular products, or for packag- 
ing frozen foods, there’s a FMC Filler built to do 
the job more efficiently and economically. 


Write for full information, or call 
your nearest F MC representative. 


FOOD MACHINERY AND CHEMICAL CORPORATION 


4 
Canning Machin 


WESTERN: SAN JOSE 6, CALIFORNIA 


Division 


General Sales Offices: 


ee 


EASTERN: HOOPESTON, ILLINOIS 


FMC 6-Valve Juice and Pulp Filler me a 
FMC M&S 30 Pocket Plunger Filler \ 
N 
q 
FQ 


uit 


For almost thirty-five years, we have produced ALVA imitation Maple and 


each year sales progressively increase. 


The reason for this solid success is just plain “true-to-the-tree” goodness— 
for every use by bakers, confectioners, ice-cream makers, extract and syrup 


manufacturers. 


If you don’t know ALVA Maple, 
send for your sample now! 


VAN AMERINGEN HAEBLER, INC. lva 
$21 WEST 57th STREET; NEW YORK 19,N. Y. 


